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ADVERTISEMENT. 


Almost  four  years  have  elapfed  fince  this  Efiay 
was  announced  to'  the  Public,  and  although  a con- 
fiderable  part  of  the  Manufcript  was  then  ready, 
yet,  from  a variety  of  confiderations,  I have  been 
induced  to  defer  fending  it  to  the  prefs  ; and  even 
new  the  Firft  Part  only  of  the  Eflay  is  laid  before 
the  Public. 

Among  the  motives  which  have  operated  mod 
powerfully  to  induce  me  to  poftpone  the  publica- 
tion of  this  work  was  a defire  to  make  it  as  free  of 
faults  as  poffible,  and  to  accommodate  it  as  much 
as  poffible  to  the  actual  ftate  of  opinions  and  prac- 
tices in  this  country. 

In  proportion  as  my  exertions  to  promote  ufefui 
improvements  have  been  favourably  received  by  the 
Public,  and  my  writings  have  obtained  an  exten- 
five  circulation,  my  anxiety  has  been  increafed  to 
deferve  that  confidence  which  is  effential  to  my 
fuccefs.  I feel  it  to  be  more  and  more  my  duty  to 
proceed  flowly,  and  to  ufe  every  precaution  in  in- 
vefligating  the  fubjedls  I have  undertaken  to  treat, 
and  in  explaining  what  I recommend,  in  order 
that  others  may  not  be  led  into  errors,  either  .by 
miftakes  in  principle,  or  inaccuracy  in  defcripdon. 
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I have,  indeed,  of  late  feen  but  too  many  proofs 
of  the  neceflity  of  adopting  this  cautious  method 
of  proceeding. 

On  my  return  to  England  from  Bavaria  laft  au- 
tum  (1798),  after  a&.  abfence  of  two  years,  I 
was  not  a little  gratified  to  learn,  that  feveral  im- 
provements recommended  in  my  E flays,  and  parti- 
cularly the  alterations  in  the  conflruftion  of  Chim- 
ney Fire-places,  that  were  propofed  in  my  Fourth 
Effay,  had  been  adopted  in  many  places ; and  that 
they  had  in  general  been  found  to  anfwer  very 
well ; but  the  fatisfadlion  which  this  information 
naturally  afforded  me,  has  fince  been, — I believe 
I may  fay, — more  than  counterbalanced  by  the 
pain  I have  experienced  on  difcovering,  on  a 
nearer  examination,  the  numerous  miftakes  that 
have  been  committed  by  thofe  who  have  under- 
taken to  put  my  plans  in  execution : — not  to  men- 
tion the  unjuftifiable  ufe  that  has  in  fome  infiances 
been  made  of  my  name,  in  bringing  forward  for 
fale  inventions  which  I never  recommended,  and 
of  which  I never  can  approve  without  abandoning 
all  the  fundamental  principles  relative  to  the  com- 
buftion  of  fuel,  and  the  management  and  direction 
of  heat,  which,  after  a long  and  patient  inveftiga- 
tion,  I have  been  induced  to  adopt. 

It  would  be  foolifli  for  me  to  imagine,  and  ri- 
diculous to  pretend,  that  the  plans  I have  propofed 
are  fo  perfect  as  to  be  incapable  of  farther  im- 
provement. I am  far,  very  far,  from  being  of  that 
opinion,  and  I can  fay  with  truth,  that  I fliall  at 
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all  times  rejoice  when  farther  improvements  are 
made  in  them  ; but  drill  I may  be  permitted  to  add, 
that  it  would  be  a great  fatisfaCtion  to  me  if  thofe, 
who,  from  an  opinion  of  their  utility*,  or  from  a 
defire  to  give  the  experiment  a fair  trial,  fhould  be 
difpofed  to  adopt  any  of  the  plans  1 have  recom- 
mended, would  take  the  trouble  to  examine  whether 
the  workmen  they  employ  really  underhand,  and 
are  difpofed  to  follow  the  directions  I have  given, — - 
or  whether  they  are  not,  perhaps,  prepoifeffed  with 
fome  favourite  contrivance  and  imaginary  improve- 
ment of  their  own, — or  whether  there  is  no  dan- 
ger of  their  introducing  alterations  for  the  purpofe 
of  enhancing  the  price  of  their  work,— -or  of  the 
articles  they  furnifir. 

Thefe  are  dangers  of  winch  thofe  who  have  the 
fmalleft  acquaintance  with  mankind,  muft  be  per- 
fectly fenhble ; and  it  would  be  unwife,  and  I had 
almoft  faid  unjuft,  not  to  attend  to  them,  at  leaft 
to  a certain  degree. 

All  I ails,  is,  that  a fair  trial  may  be  given  to 
the  plans  I propofe,  when  any  trial  is  given  them  ; 
and  this  requeft  will  not,  I truft,  be  thought  un- 
reafonable  : and  as  I never  prefume  to  recommend 
to  the  Public  any  new  invention  or  improvement 
that  I have  not  previoufly  and  repeatedly  tried, 
and  found  by  experience  to  be  ulefal,  it  would  per- 
haps be  thought  excufeable  were  I to  exprefs  a wifli 
that  my  propofals  might  not  be  condemned  nor 
negleCted  merely  in  confequence  of  the  failure  of 
contrivances  announced  as  improvements  of  my 
Plans. 
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The  reader  will  not  be  furprized  at  my  extreme 
anxiety  to  remove  thofe  obstacles  which  appear  to 
me  mod:  powerfully  to  obflrudl  and  retard  the  ge- 
neral introduction  of  the  improvements  I am  la- 
bouring to  introduce  ; for  anxiety  for  the  fuccefs 
of  an  undertaking  naturally  flows  from  a conviction 
of  its  importance,  and  is  always  connected  with  that 
fervent  zeal  which  important  undertakings  are  fo 
eminently  calculated  to  infpire. 


To  this  Second  Edition  of  the  Firft  Part  of  my 
Tenth  Eflay,  I beg  leave  to  add  a few  words  refpeCt- 
ing  the  Soup  Establishments  that  have  lately 
been  formed  in  London,  and  in  other  places,  for 
feeding  the  Poor. 

Many  perfons  in  this  country  are  of  opinion  that 
a great  deal  of  meat  is  neceflary  in  order  to  make 
a good  and  wholefome  foup  ; but  this  is  far  from 
being  the  cafe  in  faCt.  Some  of  the  moll  favoury 
and  moft  nourilhing  foups  are  made  without  any 
meat ; and  in  providing  food  for  the  poor  it  is  ne- 
ceflary, on  many  accounts,  to  be  very  fparing  in  the 
ufe  of  it. 

When  the  poor  are  fed  from  a Public  Kitchen, 
care  fhould  be  taken  to  fupply  them  with  the 
cheapeft:  kinds  of  food,  and  particularly  with  fuch 
as  they  can  afterwards  provide  for  themfelves,  at 
their  own  dwellings,  at  a fmall  expence ; otherwife 
the  temporary  relief  that  is  afforded  them  in  times 
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of  fcarcity,  by  felling  to  them  rich  and  expenfive 
meat  foups  at  reduced  prices,  will  operate  as  a 
great  and  a permanent  evil  to  themfelves  and  to 
fociety. 

The  moft  palatable  and  the  moft  nourifhing  foups 
may,  with  a little  care  and  ingenuity,  be  compofed 
with  very  cheap  materials,  as  has  been  proved  of 
late  by  a great  number  of  decifive  experiments  made 
upon  a large  fcale  in  different  countries.  The  Soup 
Eftablifhments  that  have  been  formed  at  Ham- 
burgh,— at  Geneva, — at  Laufanne,  and  other  parts 
of  Switzerland, — at  Marfeilles,  and  lately  at  Paris, 
have  all  fucceeded  ; and  at  moft  of  thefe  places  the 
kind  of  foup  that  was  provided  for  the  poor  at  Mu- 
nich has  been  adopted,  with  but  little  variation. — 
In  fome  cafes  a fmall  quantity  of  fait  meat  has  been 
ufed,  but  this  has  been  merely  as  a feafoning : the 
bafis  of  thefe  foups  has  uniformly  been  barley,  po- 
tatoes, and  peas  or  beans ; and  a fmall  quantity  of 
bread  has  in  all  cafes  been  added  to  the  foup  when 
it  has  been  ferved  out. 

No  ingredient  is,  in  my  opinion,  fo  indifpenfably 
neceffary  in  the  foups  that  are  furnifhed  to  the  poor 
as  bread ; it  fhould  never  be  omitted,  and  certainly 
not  in  times  of  fcarcity  ; becaufe  there  is  no  way  in 
which  bread  will  go  fo  far  as  when  it  is  eaten  in 
foups : for  every  ounce  fo  ufed,  I am  confident  that 
four  ounces  that  would  otherwife  be  eaten  by  the 
poor  at  their  homes,  would  be  faved.  And  to  this 
we  may  add,  that  oaten  cakes,  and  other  bread  of 
inferior  quality,  will  anfwer  very  well  in  foups,  par- 
ticularly 
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ticularly  if  it  be  toafted  or  fried,  and  broken  or  cut 
into  fmail  pieces,  if  the  foup  be  well  feafoned,  its 
take  will  predominate,  and  the  tafte  peculiar  to  the 
bread  will  not  be  perceived. 

A great  variety  of  the  moft  agreeable  taftes  may- 
be given  to  foups,  at  a very  fmail  expence ; and  if 
bread  be  mixed  with  the  foup,  mafucarion  .will  be 
rendered  neceffary,  and  the  pleafure  that  is  enjoyed 
in  eating  a good  meal  of  it  will  be  greatly  prolonged 
and  increafed. 

It  is  by  no  means  furprizing  that  prejudices  ihould 
be  ftrong  againll  foups,  in  thofe  countries  where 
foups  and  broths  are  confidered  as  being  merely 
thin  wafh  without  tafte  or  fubftance,  a pint  of  which 
might  as  eafily  be  fwallowed  down  at  a breath  as  fo 
much  water  ; but  thefe  prejudices  will  vanilh  when 
the  falfe  impreftions  which  gave  rife  to  them  are 
removed. 

Soups  may,  it  is  true,  be  made  thick  and  fubPcan- 
tial  with  meat  ; but  when  this  is  done,  they  are 
neither  palatable  nor  wholefome  : they  appal  and 
load  the  ftomach, — weaken  the  powers  of  digeftion, 
- — and  inftead  of  affording  wholefome  nourifhment, 
ftrength,  and  refrefhment,  are  the  caufe  of  many 
diforders ; they  are  moreover  very  expenfive.  But 
this  is  not  the  cafe  with  foups  made  thick  and  fub- 
flantial  with  farinacious  matter,  and  other  vegetable 
fubftanc.es,  and  feafoned  and  rendered  palatable 
with  fait,  pepper,  onions,  and  a little  faked  herrings, 
hung  beef,  bacon,  or  cheefe,  and  eaten  with  a due 
proportion  of  bread. 
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I am  the  more  anxious  to  recal  the  attention  of 
the  Public  to  this  fubjedt  at  the  prefent  time,  as  the 
utility  of  the  Public  Kitchens  for  feeding  the  Poor, 
which  have  lately  been  formed  and  are  now  forming 
in  various  parts  of  the  kingdom,  rnuft  depend  very 
much  on  the  choice  of  the  ingredients  ufed  in  pre- 
paring food,  and  the  manner  of  combining  them, 
which  is  adopted  by  thofe  who  have  the  direction  of 
thefe  interefting  effabli  foments.  The  foare  I have 
had  in  bringing  thefe  eftablifoments  into  ufe, — the 
opinion  I entertain  of  their  importance  to  fociety, — 
and  the  anxiety  I mud:  naturally  feel  for  their  fuc- 
cefs,-— will,  I flatter  myfelf,  be  confiderecl  as  a fuf- 
flcient  excufe  for  my  folicitude  in  watching  over 
their  progrefs,  and  for  the  liberty  I may  take  in. 
pointing  out  any  miftakes  in  the  management  of 
them  that  might  tend  to  bring  them  into  dis- 
repute. 
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INTRODUCTION. 

In  contriving  machinery  for  any  purpofe,  it  is  in- 
difpenfably  necefiary  to  be  acquainted  with  the  na- 
ture of  the  mechanical  operation  to  be  performed  ; 
and  though  the  Proceifes  of  Cookery  appear  to  be 
fo  fimple  and  eafy  to  be  underftood,  that  any  at- 
tempt to  explain  and  illuflrate  them  might  perhaps 
be  thought  not  only  fuperfluous  but  even  frivolous, 
yet  when  we  examine  the  matter  attentively,  we 
fhall  find  their  inveftigation  to  be  of  ferious  im- 
portance.— I fay  of  ferious  importance,  for  furely 
thofe  inquiries  which  lead  to  improvements  by 
which  the  providing  of  food  may  be  facilitated,  are 
matters  of  the  higheft  concern  to  mankind,  in 
every  ftate  of  fociety. 

The  procefs  by  which  food  is  mod  commonly 
prepared  for  the  table, — boiling, — is  fo  familiar 
to  every  one,  and  its  effedts  are  fo  uniform,  and 
apparently  fo  fimple,  that  few,  I believe,  have  taken 
the  trouble  to  inquire  how , or  in  what  manner , 
thofe  effefts  are  produced  ; and  whether  any,  and 
what  improvements  in  that  branch  of  cookery  are 
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poffible.  So  little  has  this  matter  been  an  objedl 
of  inquiry,  that  few,  very  few  indeed,  I believe, 
among  the  millions  of  perfons  who  for  fo  many  ages 
have  been  daily  employed  in  this  procefs,  have  ever 
given  themfelves  the  trouble  to  bellow  one  ferious 
thought  on  the  fubjedt. 

The  cook  knows  from  experience , that  if  his  joint 
of  meat  be  kept  a certain  time  immerfed  in  boiling 
water,  it  will  be  done , as  it  is  called  in  the  language 
of  the  kitchen  ; but  if  he  be  alked  what  is  done  to 
it  - or  how,  or  by  what  agency  the  change  it  has  un- 
dergone has  been  effected  ? — if  he  underllands  the 
queflion, — it  is  ten  to  one  but  he  will  be  embar- 
rafled  : — if  he  does  not  underftand  it,  he  will  pro- 
bably anfwer  without  hefitation,  that  44  the  meat  is 
44  made  tender  and  eatable  by  being  boiled ” — Aik 
him  if  the  boiling  of  the  water  be  efiential  to  the 
fuccefs  of  the  procefs  ? — He  will  anfwer,  44  without 
ec  doubt”  Pulh  him  a little  farther  by  alking  him, 
whether,  were  it  poffible  to  keep  the  water  equally  hot 
without  boiling,  the  meat  would  not  be  cooked  as 
foon , and  as  well , as  if  the  water  were  made  to  boil  ? 
Here  it  is  probable  that  he  will  make  the  firft  flep 
towards  acquiring  knowledge,  by  learning  to  doubt . 

When  you  have  brought  him  to  fee  the  matter 
in  its  true  light,  and  to  confefs  ‘that  in  this  view  of 
it  the  fubjedt  is  new  to  him,  you  may  then  venture 
to  tell  him,  (and  to  prove  to  him,  if  you  happen  to 
have  a thermometer  at  hand,)  that  water  which  jujl 
boils  is  as  hot  as  it  can  poffibly  be  made  in  an  open 
veffel. — That  all  the  fuel  which  is  ufed  in  making  it 
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boll  with  violence  is  wafted,  without  adding  a 
Tingle  degree  to  the  heat  of  the  water,  or  expe- 
diting or  fhortening  the  procefs  of  cooking  a fmgle 
inflant. — That  it  is  by  the  heat , — its  intenfity , and 
the  time  of  its  duration , that  the  food  is  cooked, — - 
and  not  by  the  boiling  or  ebullition , — or  bubbling  up 
of  the  water  j which  has  no  part  whatever  in  that 
operation. 

Should  any  doubts  (till  remain  in  his  mind  with 
refpect  to  the  inefficacy  and  inutility  of  boiling,  in 
culinary  proceffes,  where  the  fame  degree  of  heat 
may  be  had,  and  be  kept  up  without  it,  let  a piece 
of  meat  be  cooked  in  a Papin’s  digefter,  which,  as 
is  well  known,  is  a boiler  whofe  cover  (which  is 
fattened  down  with  ferews)  fhuts  with  fo  much 
nicety  that  no  fleam  can  efcape  out  of  it.  In  fuch 
a clofed  veffel,  boiling  (which  is  nothing  elfe  but  the 
efcape  of  fleam  in  bubbles  from  the  hot  liquid)  is 
abfolutely  impoflible ; yet,  if  the  heat  applied  to 
the  digefter  be  fuch  as  would  caufe  an  equal  quan- 
tity of  water  in  an  open  veffel  to  boil,  the  meat 
will  not  only  be  done , but  it  will  be  found  to  be 
dreffed  in  a fhorter  time,  and  to  be  much  tenderer 
than  if  it  had  been  boiled  in  an  open  boiler.  By 
applying  a (till  greater  degree  of  heat  to  the  di- 
gefter, the  meat  may  be  fo  much  done  in  a very 
few  minutes  as  actually  to  fall  to  pieces  ; and  even 
the  very  bones  may  be  made  foft. 

Were  it  a queftion  of  mere  idle  curiofity,  whe- 
ther it  be  the  boiling  of  water,  or  fimply  the  degree 
cf  heat  which  exifts  in  boiling  water,  by  which 
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food  is  cooked,  it  would  doubtlefs  be  folly  to 
throw  away  time  in  its  inveftigation ; but  this  is 
far  from  being  the  cafe,  for  boiling  cannot  be  car- 
ried on  without  a very  great  expence  of  fuel ; but 
any  boiling-hot  liquid  (by  ufing  proper  means  for 
confining  the  heat)  may  be  kept  boiling-hot  for  any 
length  of  time  almofl  without  any  expence  of  fuel 
at  all. 

The  wade  of  fuel  in  culinary  proceffes,  which 
arifes  from  making  liquids  boil  unneceJJ'arily , or 
when  nothing  more  would  be  neceffary  than  to 
keep  them  boiling-hot , is  enormous.  1 have  not  a 
doubt  but  that  much  more  than  half  the  fuel  ufed 
in  all  the  kitchens,  public  and  private,  in  the 
whole  v/orld,  is  wafted  precifely  in  this  manner. 

But  the  evil  does  not  ftop  here.  This  unfcien- 
tific  and  floveniy  manner  of  cooking  renders  the 
procefs  much  more  laborious  and  troublefome  than 
otherwife  it  would  be and,  (what  by  many  will 
be  confidered  of  more  importance  than  either  the 
wafte  of  fuel,  or  the  increafe  of  labour  to  the 
cook,) — the  food  is  rendered  lefs  favoury,  and 
very  probably  lefs  nourifhing  and  lefs  wholefome. 

It  is  natural  to  fuppofe  that  many  of  the  finer 
and  more  volatile  parts  of  food  (thofe  which  are 
belt  calculated  to  aft  on  the  organs  of  tafte)  muft 
be  carried  off  with  the  fteam  when  the  boiling  is 
violent ; but  the  faft  does  not  reft  on  thefe  reafon- 
ings ; — it  is  proved  to  a demonftration,  not  only 
by  the  agreeable  fragrance  of  the  fteam  which  rifes 
from  veffels  in  which  meat  is  boiled,  but  alfo  from 
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the  ftrong  flavour  and  fuperior  quality  of  foups 
which  are  prepared  by  a long  procefs  over  a very 
gentle  fire. 

In  many  countries  where  foups  conftitute  the 
principal  part  of  the  food  of  the  inhabitants,  the 
procefs  of  cooking  lafts  from  one  meal-time  to  an- 
other, and  is  performed  almoft  without  either 
trouble  or  expence.  As  foon  as  the  foup  is  ferved 
up,  the  ingredients  for  the  next  meal  are  put  into 
the  pot,  (which  is  never  fuffered  to  cool,  and  does 
not  require  fcouring,)  and  this  pot, — which  is  of 
caff  iron, — or  of  earthen  ware, — being  well  clofed 
with  its  thick  wooden  cover,  is  placed  by  the  fide  of 
the  fre , where  its  contents  are  kept  fimmering  for 
many  hours,  but  are  feldorn  made  to  boil,  and 
never  but  in  the  gentlefl:  manner  poflible. 

Were  the  pot  placed  in  a clofed  fire-place,  (which 
might  eafily  be  conflrufted,  even  with  the  rudefl 
materials,  with  a few  bricks  or  ftone,  or  even  with 
fods,  like  a camp-kitchen,)  no  arrangement  for 
cooking  could  well  be  imagined  more  economical, 
or  more  convenient. 

Soups  prepared  in  this  way  are  uncommonly  fa- 
voury  ; and  I am  convinced  that  the  true  reafon 
why  nourifhing  foups,  and  broths,  are  not  more  in 
ufe  among  the  common  people  in  Great  Britain 
and  Ireland,  is  becaufe  they  do  not  know  how 
good  they  really  are,  nor  how  to  prepare  them ; 
in  fliort,  becaufe  they  are  not  acquainted  with 
them. 
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But  to  return  from  this  digreffion.  It  is  mod 
certain,  not  only  that  meat  and  vegetables  of  all 
kinds  may  be  cooked  in  water  which  is  kept  boil - 
ing-hot , without  actually  boiling,  but  alfo  that  they 
jnay  even  be  cooked  with  a degree  of  heat  below  the 
boiling  point. 

It  is  well  known  that  the  heat  of  boiling  water 
is  not  the  fame  in  all  fituations ; — that  it  depends 
on  the  preffure  of  the  atmofphere, — and  confe- 
quently  is  confiderably  greater  at  the  level  of  the 
furface  of  the  fea  than  inland  countries,  and  on  the 
tops  of  high  mountains ; but  I never  heard  that  any 
difficulty  was  found  to  attend  the  procefs  of  dreffing 
food  by  boiling,  even  in  the  higheft  fituations. 
Water  boils  at  London,  (and  at  all  other  places  on 
the  fame  level,)  at  the  temperature  of  , 212  degrees 
of  Fahrenheit’s  thermometer  ; but  it  would  be  ab- 
folutely  impoffible  to  communicate  that  degree  of 
heat  to  water  in  an  open  boiler  in  Bavaria.  The 
boiling  point  at  Munich  under  the  mean  preffure 
of  the  atmofphere  at  that  place  is  about  209 \ de- 
grees of  Fahrenheit’s  thermometer  ; yet  nobody,  I 
believe,  ever  perceived  that  boiled  meat  was  lefs 
.thoroughly  done  at  Munich  than  at  London.  But  if 
meat  may,  without  the  lead  difficulty,  be  cooked 
with  the  heat  of  209U  degrees  of  Fahrenheit  at 
Munich,  why  ffiould  it  not  be  poffible  to  cook  it 
with  the  fame  decree  of  heat  in  London  ? — If  this 
can  be  done,  (which  I think  can  hardly  admit  of  a 
doubt,)  then  it  is  evident  that  the  procefs  of 
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cookery,  which  is  called  boiling , may  be  performed 
in  water  which  is  not  boiling-hot. 

I well  know,  from  my  oAvn  experience,  how  dif- 
ficult it  is  to  perfuade  cooks  of  this  truth,  but  it 
is  fo  important,  that  no  pains  fhould  be  fpared  in 
endeavouring  to  remove  their  prejudices  and  en- 
lighten their  underftandings.  This  may  be  done 
mod  effectually  in  the  cafe  before  us  by  a method 
I have  feveral  times  put  in  practice  with  complete 
fuccefs. — It  is  as  follows: — Take  two  equal  boilers, 
containing  equal  quantities  of  boiling-hot  water , and 
put  into  them  two  equal  pieces  of  meat  taken  from 
the  fame  carcafs, — two  legs  of  mutton,  for  in- 
ftance — and  boil  them  during  the  fame  time.  Un- 
der one  of  the  boilers  make  a J mall  fire , juft  barely 
fufficient  to  keep  the  water  boiling-hot , or  rather 
juft  beginning  to  boil: — under  the  other  make  as 
vehement  a fire  as  pojjible , and  keep  the  water  boil- 
ing the  whole  time  with  the  utmoft  violence. 

The  meat  in  the  boiler  in  which  the  water  has 
been  kept  only  juft  boiling-hot , will  be  found  to  be 
quite  as  well  done  as  that  in  the  other  *,  under 
which  fo  much  fuel  has  been  wafted  in  making  the 
water  boil  violently  to  no  ufeful  purpofe. — It  will 
even  be  more  done ; for  as  a great  deal  of  water 
will  be  boiled  away,  (evaporated,)  during  the  pro- 
cefs,  in  the  boiler  under  which  a great  fire  is  kept 
up,  this  boiler  muft  often  be  filled  up ; and  if  the 

* It  will  even  be  found  to  be  much  better  cooked, — that  is 
to  fay,  tenderer,  more  juicy,  and  much  higher  flavoured. 
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water  with  which  it  is  from  time  to  time  reple- 
nilhed  be  cold,  this  will  of  courfe  retard  the  pro- 
cefs  of  cooking  the  meat. 

To  form  a juft  idea  of  the  enormous  wafte  of 
fuel  that  arifes  from  making  water  boil,  and  eva- 
porate unneceflary  in  culinary  procelfes,  we  have 
only  to  confider  how  much  heat  is  expended  in 
the  formation  of  fteam.  Now  it  has  been  proved 
by  the  moft  deciftve  and  unexceptionable  experi- 
ments that  have  ever  been  made  by  experimental 
philofophers,  that  if  it  were  polfible  that  the  heat 
which  a&ually  combines  with  water,  in  forming 
fteam,  (and  which  gives  it  wings  to  fly  up  into  the 
atmofphere,) — could  exift  in  the  water,  without 
changing  it  from  a denfe  liquid  to  a rare  elaftic 
vapour,  this  water  would  be  heated  by  it  to  the 
temperature  of  red-hot  iron. 

From  the  fame  data  it  is  eafy  to  Ihew,  by  com- 
putation, that  if  any  given  quantity  of  ice-cold 
water  can  be  made  to  boil  with  the  heat  generated 
in  the  combuftion  of  a certain  quantity  of  any  given 
kind  of  fuel,  it  will  require  more  than  Jive  times 
that  quantity  of  fuel  to  reduce  that  fame  quantity 
of  water, — already  boiling-hot, — to  fteam. 

Hence  it  appears,  that  in  the  formation  of  fteam 
there  is  a great  and  unavoidable  expence  of  heat  j 
but  it  does  not  feem  probable  that  heat  is  expended 
or  combined , in  any  of  thofe  procelfes  by  which 
food  is  prepared  for  the  table, — except  it  be  per- 
haps in  baking  ; — and  as  heat  is  immortal , — that  is 
to  fay, — as  it  never  dies,  or  ceafes  to  exift ; and 
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as  its  difperfion  may  be  prevented,  or  at  lead 
greatly  retarded , by  various  fimple  contrivances,  it 
is  not  furprifing,  when  we  confider  the  matter  at- 
tentively, that  mod  of  thofe  proceffes  (in  which 
nothing  more  feems  to  be  necedary  than  that  the 
food  to  be  cooked  fhoiild  be  expofed  a certain  time 
in  a medium  at  a certain  temperarure)  fhould  be 
capable  of  being  performed  with  a very  fmall  ex- 
pence of  fuel. 

The  quantity  of  heat,  or  rather  the  quantity  of 
fuel,  by  which  any  given  culinary  procefs  may  be 
performed,  may  be  determined  with  much  cer- 
tainty and  precifion  from  the  refults  of  experiments 
which  have  already  been  made. 

Suppofe,  for  indance,  it  were  required  to  com- 
pute the  quantity  of  dry  pine-wood  (what  in  Eng- 
land is  called  deal)  ufed  as  fuel,  and  burned  in  a 
clofed  fire-place,  condrufted  on  the  mod  approved 
principles,  to  boil  ioolbs.  of  beef.  And  firit  v.'e 
will  fuppofe  this  beef  to  be  in  fuch  large  pieces, 
that  3 hours  of  boiling,  after  it  has  been  made  boil- 
ing-hot, are  necedary  to  make  it  fufiiciently  tender 
to  be  fit  for  the  table : and  we  will  fuppofe  farther, 
that  3 lbs.  of  water  are  necedary  to  each  pound  of 
beef ; and  that  both  the  water  and  the  beef  are  at 
the  temperature  of  550  of  Fahrenheit’s  thermome- 
ter (the  mean  temperature  of  the  atmofphere  in 
England)  at  the  beginning  of  the  experiment. 

The  fird  thing  to  be  afcertained  is  how  much 
fuel  would  be  required  to  heat  the  water  and  the 
beef  boiling-hot ; and  then  to  fee  how  much  more 
q « would 
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would  be  required  to  keep  them  boiling-hot  three 
hours. 

And  firfl;  for  heating  the  water  ; — it  has  been 
fhewn  by  one  of  my  Experiments  (N°  20,  Effay  VI.), 
that  20tV  lbs.  of  water  may  be  heated  180  degrees 
of  Fahrenheit’s  thermometer  with  the  heat  generated 
in  the  combuflion  of  1 lb.  of  dry  pine-wood. 

But  it  is  required  to  heat  the  water  in  queftion 
only  1 57  degrees ; for  its  temperature  being  that 
of  550,  and  the  boiling  point  212%  it  is  21 2° — 
55°=  1 57° : and  if  1 lb.  of  the  fuel  be  fufficient  for 
heating  20 lbs.  of  water  180  degrees,  it  mull  be 
fufficient  for  heating  23  lbs.  of  water  157  degrees 
— for  157°  is  to  180°  as  2orV  lbs.  to  23  lbs. 

But  if  23  lbs.  of  water,  at  the  temperature  of 
550,  require  1 lb.  of  dry  pine-wood,  as  fuel,  to 
make  it  boil,  then  300  lbs.  of  water  (the  quantity 
required  in  the  procefs  in  queftion)  would  require 
i2T6-g-lbs.  of  the  wood  to  heat  it  boiling-hot. 

To  this  quantity  of  fuel  mud  be  added  that 
which  would  be  required  to  heat  the  meat  (100  lbs. 
weight)  boiling-hot.  Now  it  has  been  found  by 
,a<ftual  experiment  by  the  late  ingenious  Dodlor 
Crawford,  (fee  his  Treatife  on  Animal  Heat,  fecond 
edition,  page  450,)  — that  the  fiefn  of  an  ox  re- 
quires lefs  heat  to  heat  it  than  water,  in  the  propor- 
tion of  74  to  1005  confequently  the  quantity  of 
beef  in  queftion  (100  lbs.)  might  be  made  boil- 
ing-hot with  precifely  the  fame  quantity  of  fuel  as 
would  be  required  to  heat  74  lbs.  of  water  at  the 
fame  temperature  to  the  boiling  point. — And  this 
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quantity  in  the  cafe  in  queftion  would  amount  to 
to  3^  lbs.  as  will  be  found  on  making  the  compu- 
tation. 

This  quantity  (3!  lbs.)  added  to  that  before 
found,  which  would  be  required  to  heat  the  water 
alone,  ( = 23  lbs.)  gives  2 6|  lbs.  of  dry  pine-wood 
for  the  quantity  required  to  heat  300  lbs.  of  water 
and  100  lbs.  beef  (both  at  the  temperature  of  55°) 
boiling-hot. 

To  eftimate  the  quantity  of  fuel  which  would 
be  neceflary  to  keep  this  water  and  beef  boiling- 
hot  3 hours,  we  may  have  recourfe  to  the  refults  of 
my  experiments.  In  the  Experiment,  N°  25,  (fee 
Eflay  VI.)  508  lbs.  of  boiling-hot  water  were  kept 
actually  boiling— not  merely  kept  boiling-hot) — 
3 hours  with  the  heat  generated  in  the  combuftion 
of  4f  lbs.  of  dry  pine-wood, — this  gives  338^- lbs. 
of  boiling-hot  water  kept  boiling  1 hour  with  1 lb. 
of  the  fuel ; and  computing  from  thefe  data. — 
And  fuppofmg  farther  that  a pound  of  beef  re- 
quires as  much  heat  to  keep  it  boiling-hot  any 
given  time  as  a pound  of  water,  it  appears  that  3f  lbs. 
of  pine  wood,  ufed  as  fuel,  would  be  fufficient 
to  keep  the  300  lbs.  of  water,  with  the  100  lbs.  of 
beef  in  it,  boiling  3 hours.  This  quantity  of  fuel 
( — 3£  lbs.),  added  to  that  required  to  heat  the 
water  and  the  meat  boiling-hot  ( — 26  £ lbs.), 
gives  29 £ lbs.  of  pine  wood,  for  the  quantity  of 
fuel  required  to  cook  100  lbs.  of  boiled  beef. 

This  quantity  of  fuel,  which  is  juft  about  equal 
in  effect  to  16  lbs.— or  f of  a peck  of  pit-coal,  will 
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doubtlefs  be  thought  a fmall  allowance  for  boiling 
ioolbs.  of  beef;  but  it  is  in  fact  much  more  than 
would  be  necelfary  merely  for  that  purpofe , could 
all  the  heat  generated  in  the  combuftion  of  the 
fuel  be  applied  immediately  to  the  cooking  of  the 
meat,  and  to  that  purpofe  alone.  Much  the  greateft 
part  of  that  which  is  generated  is  expended  in 
heating  the  water  in  which  the  meat  is  boiled,  and 
as  it  remains  in  the  water  after  the  procefs  is  ended 
it  mud  be  confidered  as  loft. 

This  lofs  may,  however,  be  prevented  in  a great 
meafure  ; and  when  that  is  done,  the  expence  of 
fuel  in  boiling  meat  will  be  reduced  almoft  to  no- 
thing. We  have  juft  feen  that  100  lbs.  of  meat, 
at  the  mean  temperature  of  the  atmofphere  in 
England,  (550,)  may  be  made  boiling-hot  with  the 
heat  generated  in  the  combuftion  of  3J  lbs.  of  pine- 
wood  ; and  there  is  no  doubt  but  with  the  ufe  of 
proper  means  for  confining  the  heat,  this  meat 
might  be  kept  boiling-hot  3 hours,  and  confe- 
quently  be  thoroughly  done,  with  the  addition  of 
| of  a pound  of  the  fuel,  making  in  all  4 lbs.  of 
pine-wood,  equal  in  effeft  to  about  2f  lbs.  of  pit- 
coal  ; which,  according  to  this  eftimate,  is  all  the 
fuel  that  would  be  abfolutely  necejfary  for  cooking 
100  lbs.  of  beef. 

This  quantity  of  fuel  would  coft  in  London  lefs 
than  one  farthing  and  a half  when  the  chaldron  of 
coals  weighing  28  cwt.  is  fold  at  40  {hillings.  This, 
however,  is  the  extreme  or  utmojl  limit  of  the  eco- 
nomy of  fuel,  beyond  which  it  is  abfolutely  impof- 
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fible  to  go.  It  is  even  impoflible  in  practice,  to 
arrive  at  this  limit,  for  the  containing  veffel  mud 
be  heated,  and  kept  hot,  as  well  as  the  meat ; — 
but  very  considerable  advances  may  be  made’  to- 
wards it,  as  I (hall  fhew  hereafter. 

1 If  we  fuppofe  the  meat  to  be  boiled  in  the  ufual 
manner,  and  that  300  lbs.  of  cold  water  are  heated 
exprefsly  for  that  purpofe,  in  that  cafe-  the  fuel 
required,  amounting  to  16  lbs.  of  coal,  would  cod 
in  London — (the  chaldron  reckoned  as  above) — 
juft  2 pence  if  farthings . But  all  this  expence 
ought  not  to  be  placed  to  the  account  of  the  cook- 
ing of  the  meat ; by  adding  a few  pounds  of  barley- 
meal,  fome  greens,  roots,  and  feafoning,  to  the 
water,  it  may  be  changed  into  a good  and  whole- 
fome  foup,  at  the  fame  time  that  the  meat  is 
boiled;  and  the  expence  for  fuel  (2  pence  if  far- 
things) may  be  divided  between  the  meat  boiled, 
(100  lbs.)  and  300  lbs.  or  371  gallons  of  foup. 

I am  aware  of  the  danger  to  which  I expofe  my- 
felf  by  entertaining  the  public  with  accounts  of 
fa£ts,  and  of  deductions  from  them  which  are  cer- 
tainly much  too  new  and  extraordinary  to  be  cre- 
dited, but  on  the  ftrongeft  proofs,  while  many  of 
the  arguments  and  computations  I offer  in  their 
fupport,  however  conclufive  they  may,  and  cer- 
tainly muji , appear  to  natural  phiiofophers  and  ma- 
thematicians,— are  fuch  as  the  generality  of  read- 
ers will  be  tempted  to  pafs  over  without  examina- 
tion 5 but  deeply  imprefled  with  the  importance  of 
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the  object  I have  in  view,  I am  determined  to 
purfue  it  at  all  hazards. 

My  principal  defign  in  publiftnng  thefe  compu- 
tations is  to  awaken  the  curiqfity  of  my  readers , 
and  fix  their  attention  on  a fubjeft,  which  how- 
ever low  and  vulgar  it  has  hitherto  generally  been 
thought  to  be,  is,  in  fa&,  highly  interefting,  and 
deferving  of  the  moft  ferious  confideration.  I wifh 
they  may  ferve  to  infpire  cooks  with  a juft  idea 
of  the  importance  of  their  art, — and  of  the  inti- 
mate conneftion  there  is  between  the  various  pro- 
ceffes  in  which  they  are  daily  concerned,  and  many 
of  the  moft  beautiful  difcoveries  that  have  been 
made  by  experimental  philofophers  in  the  prefent 
age.^ 

The  advantage  that  would  refult  from  an  appli- 
cation of  the  late  brilliant  difcoveries  in  Philofo- 
phical  Chemiftry,  and  other  branches  of  Natural 
Philofophy  and  Mechanics,  to  the  improvement  of 
the  Art  of  Cookery,  are  fo  evident,  and  fo  very 
important,  that  I cannot  help  flattering  myfelf  that 
we  fhall  foon  fee  fome  enlightened  and  liberal- 
minded  perfon  of  the  profeflion  take  up  the  matter 
in  earned,  and  give  it  a thoroughly  fcientific  in- 
veftigation. 

In  what  art  or  fcience  could  improvements  be 
made  that  would  more  powerfully  contribute  to 
increafe  the  comforts  and  enjoyments  of  mankind? 

And  it  muft  not  be  imagined  that  the  faving  of 
fuel  is  the  only  or  even  the  moft  important  ad- 
vantage 
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vantage  that  would  refult  from  thefe  inquiries 
others,  of  Hill  greater  magnitude,  refpedting  the 
manner  of  preparing  food  for  the  table,  would  pro- 
bably be  derived  from  them. 

The  heat  of  boiling  water,  continued  for  a 
(horter  or  a longer  time,  having  been  found  by 
experience  to  be  fufficient  for  cooking  all  thofe 
kinds  of  animal  and  vegetable  fubftances  that  are 
commonly  ufed  as  food ; and  that  degree  of  heat 
being  eafily  procured,  and  eafily  kept  up,  in  all 
places  and  in  all  feafons  ; and  as  all  the  utenfils 
ufed  in  cookery  are  contrived  for  that  kind  of  heat, 
few  experiments  have  been  made  to  determine 
the  effects  of  ufing  other  degrees  of  heat , and  other 
mediums  for  conveying  it  to  the  fubftance  to  be 
adted  upon  in  culinary  proceffes.  The  effedts  of 
different  degrees  of  heat  in  the  fame  body  are  how- 
ever fometimes  very  ftriking,  and  the  tafte  of  the 
fame  kind  of  food  is  often  fo  much  altered  by  a 
trifling  difference  in  the  manner  of  cooking  it,  that 
it  would  no  longer  be  taken  for  the  fame  thing. 
What  a furprifing  difference,  for  inffance,  doe§ 
the  manner  of  performing  that  mod  fimple  of  all 
culinary  proceffes,  boiling  in  water , make  on  pota- 
toes ! — Thofe  who  have  never  tafted  potatoes  boiled 
in  Ireland , or  cooked  according  to  the  Irifh 
method,  can  have  no  idea  what  delicious  food 
thefe  roots  afford  when  they  are  properly  pre- 
pared. But  it  is  not  merely  the  tajle  of  food  that 
depends  on  the  manner  of  cooking  it  j its  nutri- 
vo-l.  iii.  a tioufnefs 
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tioufnefs  alfo,  and  its  wholefomenefs,  qualities  ftill 
more  eflfential  if  poflible  than  tafte,  are  no  doubt 
very  nearly  connected  with  it. 

Many  kinds  of  food  are  known  to  be  mod  deli- 
cate and  favoury  when  cooked  in  a degree  of  heat 
confiderably  below  that  of  boiling  water ; and  it  is 
more  than  probable  that  there  are  others  which 
would  be  improved  by  being  expofed  in  a heat 
greater  than  that  of  boiling  water. 

In  the  fea-port  towns  of  the  New  England  States 
in  North  America  it  has  been  a cuftom,  time  im- 
memorial, among  people  of  falhion,  to  dine  one  day 
in  the  week  (Saturday)  on  falt-fijh , and  a long 
habit  of  preparing  the  fame  difh  has,  as  might 
have  been  expedled,  led  to  very  fconfiderable  im- 
provements in  the  art  of  cooking  it.  I have  often 
heard  foreigners  who  have  affifted  at  thefe  dinners, 
declare  that  they  never  tailed  fait-filh  drefled  in 
fuch  perfedlion ; and  I well  remember  that  the 
fecret  of  cooking  it  is  to  keep  it  a great  many 
hours  in  water  that  is  juft  fc aiding  hot , but  which 
is  never  made  actually  to  boil. 

I had  long  fufpefted  that  it  could  hardly  be  pof- 
fible  that  precifely  the  temperature  of  212  degrees 
of  Fahrenheit’s  thermometer  (that  of  boiling  water) 
fhould  be  that  which  is  belt  adapted  for  cooking 
all  forts  of  food ; but  it  was  the  unexpe&ed  refult 
of  an  experiment  that  I made  with  another  view, 
which  made  me  particularly  attentive  to  this 
fubjedl.  Dcflrous  of  finding  out  whether  it  would 
* *■  be 
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be  poffible  to  road  meat  in  a machine  I had  con- 
trived for  drying  potatoes,  and  fitted  up  in  the 
kitchen  of  the  Houle  of  Induftry  at  Munich,  I put 
a Ihoulder  of  mutton  into  it,  and  after  attending  to 
the  experiment  three  hours,  and  finding  it  lhewed 
no  figns  of  being  done,  I concluded  that  the 
heat  was  not  fufficiently  intenfe  ; and  defpairing  of 
fuccefs,  I went  home,  rather  out  of  humour  at  my 
ill  fuccefs,  and  abandoned  my  ffioulder  of  mutton 
to  the  cook  maids. 

It  being  late  in  the  evening,  and  the  cook  maids 
thinking  perhaps  that  the  meat  would  be  as  fafe  in 
the  drying  machine  as  anywhere  elfe,  left  it  there 
all  night.  When  they  came  in  the  morning  to 
take  it  away,  intending  to  cook  it  for  their  dinner, 
they  were  much  furprifed  to  find  it  already  cooked , 
and  not  merely  eatable,  but  perfe&ly  done,  and  moft 
fingularly  well-tailed.  This  appeared  to  them 
the  more  miraculous,  as  the  fire  under  the  machine 
was  gone  quite  out  before  they  left  the  kitchen  in 
the  evening  to  go  to  bed,  and  as  they  had  - locked 
up  the  kitchen  when  they  left  it,  and  taken  away 
the  key. 

This  wonderful  ffioulder  of  mutton  was  imme- 
diately brought  to  me  in  triumph,  and  though  I was 
at  no  great  lofs  to  account  for  what  had  happened, 
yet  it  certainly  was  quite  unexpected  ; and  when  I 
tailed  the  meat  I was  very  much  furprifed  indeed 
to  find  it  very  different,  both  in  tafte  and  flavour, 
from  any  I had  ever  tailed.  It  was  perfectly 
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tender ; but  though  it  was  fo  much  done,  it  did  not 
appear  to  be  in  the  leaft  fodden  or  infipicT;  on  the 
contrary,  it  was  uncommonly  favoury  and  high 
flavoured.  It  was  neither  boiled,  nor  roafted,  nor 
baked.  Its  tafte  feemed  to  indicate  the  manner 
in  which  it  had  been  prepared  : that  the  gentle 
heat  fo  which  it  had  for  fo  long  a time  been  expofed, 
had  by  degrees  loofened  the  cohefion  of  its  fibres, 
and  concofted  its  juices,  without  driving  off  their 
fine  and  more  volatile  parts,  and  without  waffling 
away  or  burning  and  rendering  rancid  and  empy- 
tumatic  its  oils. 

Thofe  who  are  molt  likely  to  give  their  atten- 
tion to  this  little  hiftory  will  perceive  what  a wide 
field  it  opens  for  fpeculation  and  curious  experi- 
ment. The  circumftances  I have  related,  however 
trifling  and  uninterefting  they  may  appear  to  many, 
ftruck  me  very  forcibly,  and  recalled  to  my 
mind  feveral  things  of  a fimilar  nature  which 
had  almoft  efcaped  my  memory.  They  recalled 
to  my  recolle&ion  the  manner  juft  defcribed  in 
which  falt-fi(h  is  cooked  in  America;  and  alfo  the 
manner  in  which  famp  is  prepared  in  the  fame 
country.  (See  my  Effay  on  Food.)  rI his  fubftance, 
which  is  exceedingly  palatable  and  nourifhing 
food  when  properly  cooked,  is  not  eatable  when 
fimply  boiled.  How  many  cheap  articles  may 
there  be  of  which  the  molt  delicate  and  whole- 
fome  food  might  be  prepared,  were  the  art  and 
the  fcience  of  cooking  them  better  underftood  ? 

— But 
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— But  I beg  my  reader’s  pardon  for  detaining 
him  fo  long  with  [peculations  which  he  may  per- 
haps confider  as  foreign  to  the  fubjeft  I promifed 
to  treat  in  this  EflTay. — To  proceed  therefore  to 
thofe  inveftigations  which  are  more  immediately 
connected  with  the  conltrudion  of  Kitchen  Fire- 
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CHAP.  I. 

Of  the  imperfedions  of  the  Kitchen  Fire-places  now  in 
common  ufe. — Objeds  particularly  to  be  had  in  view 
in  attempts  to  improve  them. — Of  the  dijlribution  of 
the  various  parts  of  the  machinery  of  a Kitchen. — 
Of  the  method  to  be  obferved  in  forming  the  plan  of 
a Kitchen  that  is  to  be  fitted  up , and  in  laying  out 
the  work. 

As  the  principal  objeCl  o£  this  publication  is  to 
convey  fuch  plain  and  fimple  directions  for 
conftructing  Kitchen  Fire-places  and  Kitchen 
Utenfils  as  may  eafily  be  underftood,  even  by  thofe 
who  are  not  verfed  in  philofophical  inquiries,  and 
who  have  not  had  leifure  to  examine  fcientifically 
the  principles  on  which  the  propofed  improvements 
are  founded,  I fhall  endeavour,  in  treating  the 
fubjedt,  to  make  ufe  of  the  plained  language,  and  to 
avoid  as  much  as  poffible  ail  obftrufe  and  difficult 
inveftigation. 

It  will  be  proper  to  begin  by  taking  a curfory  view 
of  Kitchen  Fire-places,  as  they  are  now  commonly 
conftructed,  and  to  point  out  their  defeats;  and  (hew 
what  the  objefts  are  which  ought  principally  to  be 
had  in  view  in  attempts  to  improve  them. 
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Of  the  imperfedlions  of  the  Kitchen  Fire-places  now  in 
common  ufe. 

The  great  fault  in  the  condru&ion  and  arrange- 
ment of  the  Kitchens  of  private  families  now  in 
common  ufe  in  mod  countries,  and  particularly  in 
Great  Britain  and  Ireland,  (a  fault  from  which  all 
their  other  imperfe&ions  arife,)  is,  that  they  are  not 
clofed.  The  fuel  is  burnt  in  a long  open  grate 
called  a kitchen-range ; over  which  the  pots  and 
kettles  are  freely  fufpended,  or  placed  on  (lands  ; 
or  fires  are  made  with  charcoal  in  fquare  holes, 
called  Jloves , in  a folid  mafs  of  brick-work,  and 
connefled  with  no  flue  to  carry  off  the  finoke,  over 
which  holes  (lewpans  or  faucepans  are  placed  on 
tripods,  or  on  bars  of  iron,  expofed  on  every  fide 
to  the  cold  air  of  the  atmofphere. 

The  lofs  of  heat  and  wade  of  fuel  in  thefe 
Kitchens  is  altogether  incredible ; but  there  are 
other  evils  attending  them,  which  are  perhaps  dill 
more  important.  AH  the  various  procefles  in  which 
fire  is  ufed  in  preparing  food  for  the  table  are 
extremely  unpleafant  and  troublefome  in  thefe 
Kitchens,  not  only  on  account  of  the  exceflive 
heat  to  which  thofe  are  expofed  who  are  employed 
in  them,  but  alfo  and  more  efpecially  on  account  of 
the  noxious  exhalations  from  the  burning  charcoal ; 
and  the  currents  of  cold  air  in  the  Kitchen,  which 
are  occafioned  by  the  drong  draft  up  the  chimney. 
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It  is  fufficient  to  have  once  been  in  a kitchen 
when  dinner  was  preparing  for  a large  company, — 
or  even  merely  to  have  met  the  cook  coming 
fweltering  out  of  it,  to  be  convinced  that  the  bufi- 
nefs  of  cooking,  as  it  is  now  performed,  is  both  dif- 
agreeable  and  unwholefome : and  it  appears  to  me, 
that  it  would  be  no  fmall  addition  to  the  enjoyments 
of  thofe  who  are  fond  of  the  pleafures  of  the  table 
to  know  that  they  were  procured  with  lefs  trouble 
and  with  lefs  injury  to  the  health  of  thofe  who  are 
employed  in  preparing  them. 

Another  inconvenience  attending  open  chimney 
Fire-places,  as  they  are  now  conftru&ed,  is  the  great 
difficulty  of  preventing  their  fmoking.  In  order 
that  there  may  be  room  for  all  the  pots  and  kettles 
which  are  placed  over  the  fire,  the  grate,  or  kitchen- 
range,  as  it  is  called,  muff  be  very  long, — and  in 
order  that  the  cook  may  be  able  to  approach  thefe 
pots,  See.  the  mantle  of  the  chimney  is  made  very 
high ; confequently  the  throat  of  the  chimney 
is  not  only  enormoufly  large,  but  it  is  fituated  very 
high  above  the  burning  fuel ; both  of  which  cir- 
cumffances  tend  very  much  to  make  a chimney 
fmoke,  as  I have  ffiown  in  my  EfiTay  on  Open 
Chimney  Fire-places ; and  there  does  not  appear 
to  be  any  eife&ual  remedy  for  the  evil,  without 
altering  entirely  the  conflrudtion  of  fuch  Fire- 
places. 
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Of  the  objefts  particularly  to  be  had  in  view  in 
attempts  to  improve  Kitchen  Fire-places. 

The  objedls  which  ought  principally  to  be 
attended  to  in  the  arrangement  of  a kitchen,  are  the 
following : 

ljl , Each  boiler,  kettle,  and  flewpan,  fhould 
have  its  feparate  clofed  Fire-place. 

adly,  Each  Fire-place  fhould  have  its  grate, 
on  which  the  fuel  muft  be  placed,  and  its  feparate 
afh-pit,  which  muft  be  clofed  by  a door  well-fitted 
to  its  frame,  and  furnifhed  with  a regifter  for  regu- 
lating the  quantity  of  air  admitted  into  the  Fire- 
place through  the  grate.  It  fhould  alfo  have  its 
feparate  canal  for  carrying  off  the  fmoke  into  the 
chimney ; which  canal  fhould  be  furnifhed  with  a 
damper.  By  means  of  this  damper  and  of  the 
afh-pit  door  regifter,  the  rapidity  of  the  combuftion 
of  the  fuel  in  the  Fire-place,  and  confequently  the 
rapidity  of  the  generation  of  the  heat,  may  be  re- 
gulated at  pleafure.  The  economy  of  fuel  will 
depend  principally  on  the  proper  management  of 
thefe  two  regifters. 

3 J/y,  In  the  Fire-places  for  all  boilers  and 
ftewpans  which  are  more  than  eight  or  ten  inches 
in  diameter,  or  which  are  too  large  to  be  eafily  re- 
moved with  their  contents  with  the  Jlrength  of  one 
hand,  an  horizontal  opening  juft  above  the  level  of 
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the  grate  mud  be  made  for  introducing  the  fuel 
into  the  Fire-place  ; which  opening  muft  be  nicely 
clofed  by  a fit  (topper,  or  by  a double  door.  In 
the  Fire-places  which  are  conftru&ed  for  fmaller 
ftewpans  this  opening  may  be  omitted,  and  the 
fuel  may  be  introduced  through  the  fame  opening 
into  which  the  flewpan  is  fitted,  by  removing  the 
ftewpan  occafionally  for  a moment  for  that 
purpofe. 

4 thly.  All  portable  boilers  and  ftewpans,  and 
efpecially  fuch  as  muft  often  be  removed  from  their 
Fire-places,  .fhould  be  circular , and  they  fhould  be 
fufpended  in  their  Fire-places  by  their  circular  rims ; 
but  the  beft  form  for  all  fixed  boilers,  and  efpecially 
fuch  as  are  very  large,  is  that  of  an  oblong  fquare, 
and  all  boilers,  great  and  finall,  fhould  rather  be 
broad  and  Jhallow  than  narrow  and  deep. 

A circular  form  is  beft  for  portable  boilers,  on 
account  of  the  facility  of  fitting  them  to  their  Fire- 
places ; and  an  oblong  fquare  form  is  beft  for 
large  fixed  boilers,  on  account  cf  the  facility  of 
conftrufting  and  repairing  the  ftrait  horizontal  flues 
under  them  and  round  them,  in  which  the  flame 
and  finoke  by  which  they  are  heated  is  made  to 
circulate. 

When  large  boilers  are  fhallow,  and  when  their 
bottoms  are  fupported  on  the  tops  of  narrow  flues, 
the  preflfure  or  weight  of  their  contents  being  fup- 
ported by  the  walls  of  the  flues,  the  metal  of  which 
the  boiler  is  conftrudfed  may  be  very  thin , which 
will  not  only  diminifh  very  much  the  firft  coft  of  the 
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boiler,  but  will  alfo  greatly  contribute  to  its  dura- 
bility; for  the  thinner  the  bottom  of  a boiler  is, 
the  lefs  it  is  fatigued  and  injured  by  the  aclion  of 
the  fire,  and  the  longer  of  courfe  it  will  laft ; 
which  is  a curious  fad,  that  has  hitherto  been  too 
little  known,  or  not  enough  attended  to  in  the 
conftrudion  of  large  boilers. 

5 thly , All  boilers,  great  and  fmall,  fhould  be  fur- 
nifhed  with  covers,  which  covers  fhould  be  con- 
ftruded  in  fuch  a manner,  and  of  fuch  materials  as 
to  render  them  well  adapted  for  confining  heat. 
Thofe  who  have  never  examined  the  matter  with 
attention  would  be  aftonifhed  on  making  the  expe- 
riment to  find  how  much  heat  is  carried  off  by  the 
cold  air  of  the  atmofphere  from  the  furface  of  hot 
liquids,  when  they  are  expofed  naked  to  it,  in 
boilers  without  covers  : but  in  culinary  proceffes  if 
is  not  merely  the  lofs  of  heat  which  is  to  be  con- 
fidered  ; — a great  proportion  of  the  finer  and  more 
rich  and  favoury  particles  of  the  food  are  alfo  car- 
ried off  at  the  fame  time,  and  loft,  which  renders 
it  an  objed  of  ferious  importance  to  apply  an  effec- 
tual remedy  to  this  evil. 

As  heat  makes  its  way  through  wood  with  great 
difficulty,  and  very  flowly,  there  would  perhaps  be 
no  fubftance  better  adapted  for  conftruding  covers 
for  boilers  than  it,  were  it  not  for  the  perpetual 
changes  in  its  form  and  dimenfions  which  are  oc- 
cafioned  by  alternate  changes  of  drynefs  and  moif- 
ture,  but  thefe  alterations  are  fo  confiderable,  and 
their  effeds  fo  difficult  to  be  counteraded,  efpe- 
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daily  when  the  form  of  the  cover  is  circular, 
that  for  portable  boilers,  and  for  ftewpans  and 
faucepans,  I fhould  prefer  covers  made  of  thin, 
fheets  of  tinned  iron,  or  of  tin  as  it  is  commonly 
called.  Thefe  covers  (which  mult  always  be  made 
double')  have  already  been  particularly  defcribed  in 
my  Sixth  Effay. 

Though  boilers  and  ftewpans  fhould  never  be 
ufed  naked  over  an  open  fire,  or  otherwife  than  in 
clofed  Fire-places,  yet  it  is  not  neceffary  in  fitting 
up  a kitchen  to  build  as  many  feparate  Fire-places 
as  it  may  be  proper  to  have  boilers,  ftewpans, 
and  faucepans ; for  the  fame  Fire-place  may  be 
made  to  ferve  occafionally  for  fever al  boilers  or 
ftewpans.  Thofe  however  that  are  ufed  in  the 
fame  clofed  Fire-place  mult  be  all  of  the  fame  dia- 
meter ; and  in  order  that  their  capacities  may  be 
different,  they  may  be  made  of  different  depths. 

As  in  the  hurry  of  bufinefs  in  the  kitchen,  one 
ftewpan  or  boiler  might  eaftly  be  taken  for  another, 
were  their  diameters  to  vary  by  only  a fmall  dif- 
ference, and  were  they  not  diftinguiihed  by  marks 
or  numbers ; to  prevent  thefe  miftakes  their  dia- 
meters, expreffed  in  inches,  fhould  be  marked  on 
fome  confpicuous  part  j on  their  handles  for  in- 
ftance,  or  on  their  brims,  and  alfo  on  their  covers  j 
and  their  Fire-places  fhould  be  marked  with  the 
fame  number. 

To  guard  ftill  more  effectually  againft  all  mif- 
takes refpeCting  the  fizes  of  thefe  utenfils,  and. 
the  Fire-places  to  which  they  belong,  the  dif- 
ference 
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ference  of  the  diameters  of  two  boilers  or  ftew- 
pans  Ihould  never  be  iefs  than  one  whole  inch.  In 
feveral  private  kitchens  that  have  been  conftrudled 
on  my  principles,  their  diameters  have  been  made 
to  vary  by  two  inches , that  is  to  fay,  they  have 
been  made  of  6,  8,  io,  12,  and  14  inches  in 
diameter ; and  in  order  that  thofe  of  the  fame  di- 
ameter might  be  of  different  capacities,  they  were 
made  of  three  different  depths,  namely,  4.,  and 
\ their  diameter  in  depth.  Not  only  the  numbers 
which  (hew  their  diameters,  but  the  fractions  alfo 
which  exprefs  their  depths  are  marked  on  their 
handles,  or  on  their  brims. 

The  fize  of  a private  kitchen,  or  the  number  and 
fize  of  its  feparate  clofed  Fire-places,  and  of  its 
boilers  and  ftewpans,  muff  be  regulated  by  the 
fize  of  the  family,  or  rather  by  the  ftyle  of  living ; 
for  where  fumptuous  entertainments  are  occafion- 
ally  provided  for  large  companies,  the  kitchen 
muff  be  fpacious,  and  its  arrangement  complete, 
however  fmall  the  family  may  be,  or  however 
moderate  the  expences  of  their  table  may  be  in 
their  ordinary  courfe  of  living  in  private. 

Yet  when  kitchens  are  fitted  up  on  the  princi- 
ples I am  defirous  of  recommending,  neither  the 
fize  of  the  kitchen,  nor  the  number  or  dimen- 
fions'  of  its  utenfils,  will  occafion  any  addition  to 
the  table  expences  of  the  family  in  their  ordinary 
courfe  of  living  when  they  have  no  company,  which 
is  an  important  advantage  that  thefe  kitchens  have 
over  thofe  on  the  common  conftru&ion. 
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In  large  kitchens  with  open  Fire-places,  the 
kitchen  range  being  wide  and  very  roomy,  an 
enormous  quantity  of  fuel  is  fwallowed  up  by  it, 
even  when  only  a very  fmall  quantity  of  food  is 
provided  ; but  this  unneceffary  wafte  is  completely 
prevented  by  cooking  in  boilers  and  flewpans  pro- 
perly fitted  into  feparate  clofed  Fire-places. 

More  fuel  is  frequently  confumed  in  a kitchen 
range  to  boil  a tea-kettle,  than,  with  proper  ma- 
nagement, would  be  fufficient  to  cook  a dinner  for 
fifty  men. 


Of  the  diflribution  of  the  •various  parts  of  the 
machinery  of  a kitchen . 

Though  the  internal  conftruftion  of  the  Fire- 
places, and  the  means  employed  for  confining  and 
directing  the  heat  generated  in  the  combuftion  of 
the  fuel,  (fubje&s  which  have  been  thoroughly 
inveftigated  in  my  Sixth  Effay,)— are  matters  of 
the  firft  concern  in  the  fitting  up  of  a kitchen,  yel 
thefe  are  not  all  that  require  attention ; the  diftri- 
bution  of  the  various  parts  of  the  machinery  is  a 
matter  of  confiderable  importance,  for  a good  ar- 
rangement of  the  different  inflruments  and  utenfils ; 
— of  the  boilers — ovens — roafters,  &c.— will  tend 
very  much  to  facilitate  the  bufinefs  of  cooking, 
and  confequently  to  put  the  cook  in  good  humour ; 
which  is  certainly  a matter  of  ferious  importance. 

Cooks 
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Cooks  in  general  are  averfe  to  all  new  inven- 
tions, and  this  is  not  furprifing,  and  ought  by  no 
means  to  be  imputed  to  them  as  a fault.  Accuf- 
tomed  to  work  with  their  own  tools , they  naturally 
feel  awkward  and  embarraffed  when  others  are  put 
into  their  hands ; and  to  this  we  may  add,  that 
there  is  always  a degree  of  humiliation  felt  by 
thofe  who,  after  having  been  accuftomed  to  con- 
fider  themfelves,  and  to  be  confidered  by  others,  as 
mailers  of  their  profellion,  are  required  to  learn 
any  thing  new,  or  to  do  any  thing  in  any  other 
manner  than  that  in  which  they  have  always  been 
accultomed  to  do  it,  and  in  the  performance  of 
which  they  have  always  acquired  praife.  It  will  not 
however  be  difficult  to  convince  thofe  of  the  pro- 
feffion  who  are  polfelTed  of  a good  underltanding, 
and  are  above  low  and  vulgar  prejudices,  that  the 
alterations  propofed  will  moll  certainly  meet  with 
their  approbation,  when  they  become  better  acquainted 
with  them. 

The  diftribution  of  the  parts  of  a kitchen  mull 
always  depend  fo  much  on  local  circumftances, 
that  general  rules  can  hardly  be  given  refpecting  it ; 
the  principles,  however,  on  which  this  diftribution 
ought  in  all  cafes  to  be  made,  viz.  convenience  to 
the  cook,  — cleanlinefs,  — and  fymmetry,  — are 
fimple,  and  eafy  to  be  underftood  ; and  in  the  ap- 
plication of  them,  the  architect  will  have  a good  op- 
portunity of  difplaying  his  ingenuity,  and  ffiowing 
his  tafte. 
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Should  he  condefcend  to  confult  the  cook  in 
making  thefe  arrangements  he  will  do  wifely,  on 
more  accounts  than  one. 

Though  the  fmoke  from  the  Fire-places  of  the 
boilers  may  be  conveyed  almoft  to  any  diftance  in 
horizontal  canals,  yet  it  will  in  moll  cafes  be  advif- 
able  to  place  the  boilers  near  the  chimney ; — and 
it  will  in  general,  though  not  always,  be  bell  to 
place  them  all  in  one  range,  or  rather  in  one  mafs 
of  brick-work. 


Of  the  method  of  forming  a plan  of  a Kitchen  that  is 
to  be  ftted  up  ; and  of  laying  out  the  work . 

Before  the  plan  of  a kitchen  which  it  is  in- 
tended to  fit  up  is  made,  an  exact  plan  mult  be 
procured  of  the  room  in  which  it  is  to  be  con- 
ftru&ed,  in  which  plan  all  the  doors  and  windows 
mull  be  diftinftly  marked,  and  alfo  the  Fire-place, 
if  there  be  one  in  the  room,  and  the  chimney. 
The  number  and  the  dimenfions  mult  likewife  be 
known  of  all  the  boilers  and  faucepans  which  are 
to  be  fitted  up  in  the  brick- work. 

The  readied  way  of  proceeding  in  making  a plan 
or  drawing  of  the  machinery  of  a kitchen  is  to 
form  it  on  the  plan  of  the  room ; and  in  doing 
this  the  work  will  be  much  facilitated  by  the  fol- 
lowing very  fimple  contrivance. 

VOL.  III.  „ D 
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Cut  out  of  thick  pafteboard,  detached  pieces  to 
reprefent  the  boilers,  — faucepans,  — roafters,  — 
ovens,  he.  which  are  to  be  fitted  up  in  the  brick- 
work, and  placing  thefe  in  different  ways  on  the 
plan  of  the  room,  fee  in  what  manner  they  can  beft 
be  difpofed,  or  arranged.  As  thefe  models  (which 
mud  be  drawn  to  the  fame  fcale  as  that  ufed  in 
drawing  the  plan  of  the  room)  may  be  moved  about 
at  pleafure,  and  placed  in  an  infinite  variety 
of  different  pofitions  in  regard  to  each  other, 
and  to  the  different  parts  of  the  room ; the 
effett  of  any  propofed  arrangement  may  be  tried 
in  a few  moments,  in  a very  fatisfadlory  man- 
ner, without  expence,  and  almoft  without  any 
trouble. 

To  facilitate  (till  more  thefe  preliminary  trials 
with  thefe  model's  of  the  boilers,  he.  feveral  flips  of 
pafteboard,  equal  in  width  to  the  diftance  at  which 
one  boiler  ought  to  be  placed  from  the  other  in  the 
brick-work,  meafured  on  the  fcale  of  the  plan, 
fhould  be  provided  and  ufed  in  placing  the  models 
of  the  boilers  at  proper  diftances  from  each  other. 
This  diftance  in  fitting  up  or  fetting  kitchen  boilers 
and  faucepans,  I have  commonly  taken  at  the  width 
of  a brick,  or  4 *-  inches,  and  I have  allowed  the 
fame  fpace — (4*.  inches) — for  the  diftance  of  the 
fide  of  the  boiler  from  the  outfide  or  front  of  the 
mafs  of  the  brick-work  in  which  it  is  fet.  When 
this  point  is  fettled,  (that  refpe&ing  the  diftance 
which  fhould  be  left  between  the  boilers,)  the 
1 . arranging 
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arranging  of  the  pafleboard  models  of  the  boilers 
on  the  plan  will  be  perfe&ly  eafy. 

As  foon  as  the'diftribution  of  the  various  boilers, 
&c.  is  finally  fettled,  a ground  plan  of  the  whole 
of  the  machinery  fhould  be  traced  on  the  plan  of 
the  room  ; and  a fufficient  number  of  feCtions  and 
elevations  fhould  be  drawn  to  fhow  the  fituations, 
forms,  and  dimenfions  of  the  Fire-places,  and  of  all 
the  other  parts  of  the  apparatus. 

When  this  is  done, — and  when  the  boilers  and 
the  materials  for  building  are  provided,  and  every 
thing  elfe  that  can  be  wanted  in  fitting  up  the 
kitchen  is  in  readinefs,  the  architect  or  amateur 
may  proceed  to  the  laying  out  of  the  work. 

As  this  will  not  be  found  to  be  difficult,  and  as 
it  is  really  a mod  amufing  occupation,  I cannot 
help  recommending  it  very  earneftly  to  gentlemen, 
and  even  to  ladies,— -to  fuperintend  and  diredt  thefe 
works. 

I don’t  know  what  opinion  others  may  entertain 
of  thefe  amufements,  but  with  regard  to  myfelf 
1 own  that  I know  of  nothing  more  interefting  than 
the  planning  and  executing  of  machinery,  by  which 
the  powers  of  Nature  are  made  fubfervient  to  my 
views  ; — by  which  the  very  elements  are  bound  as 
it  were  in  chains,  and  made  to  obey  my  defpotic 
commands. — And  not  my  commands  alone,  but 
thofe  of  all  the  human  race  to  whofe  neceffities  and 
comforts  they  are  made  the  faithful  and  obedient 
miniflers ! 


D 2 


The 


36  Of  Kitchen  Fire-places. 

The  firft  thing  to  be  done  in  laying  out  the  work 
when  a kitchen  is  to  be  fitred  up,  is  to  draw  with 
red  or  white  chalk,  or  with  a coal,  a ground  plan  of 
the  brick- work,  of  the  full  fize,  on  the  floor  or 
pavement  of  the  room.  When  the  kitchen  is 
neither  paved  nor  floored,  this  drawing  muft  of 
courfe  be  made  on  the  ground.  In  this  drawing, 
the  alh-pits,  and  the  paflages  leading  to  them  muft 
be  marked,  and  when  the  alh-pit  is  to  be  funk  into 
the  ground,  that  is  the  fir  ft  thing  that  muft  be 
executed. 

As  foon  as  this  ground  plan  is  fketched  out,  the 
alh-pit  doors  lhould  all  be  placed,  and  the  found- 
ations of  the  brick-work  laid. 

To  afiift  the  bricklayer,  and  prevent  his  making 
mirtakes,  feveral  fections  of  the  brick-work  of  the 
full  fize,  and  particularly  fedions  of  all  the  boilers, 
reprefented  as  fixed  in  their  Fire-places,  lhould  be 
drawn  on  wide  boards,  or  on  very  large  Iheets  of 
paper, — or  they  may  be  drawn  with  charcoal  or 
red  chalk  on  the  fides  of  the  room.  Thele  fedions 
of  the  full  fize,  where  the  bricklayer  can  readily 
take  meafure  of  the  various  parts  of  the  work  to  be 
performed,  will  be  found  very  ufeful. 

Before  I proceed  to  give  a more  particular  and 
minute  defcription  of  the  various  Kitchen  Utenfils 
and  other  machinery  which  will  be  recommended, 

I {hall  lay  before  my  reader  an  account,  illuftrated 
by  drawings,  of  feveral  complete  kitchens  that  have 
already  been  conltruded  under  my  diredion.  I 
have  been  induced  to  adopt  this  method  in  treating 
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my  fubjeCt,  from  an  opinion  that  the  directions 
which  (till  remain  to  be  given  refpeCting  the  con- 
firmation of  Kitchen  Fire-places,  and  of  Kitchen 
Utenfils,  will  more  eafily  be  underfiood  when  a 
general  idea  fhall  have  been  formed  of  fome  of 
thofe  kitchens  which  have  already  been  conftruCted 
on  the  principles  recommended. 
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Detailed  accounts , illuft  rated  by  cor  reft  plans*  of  va- 
rious Kitchens,  public  and  private,  that  have 
already  been  confruded  on  the  Author's  principles , 
and  under  his  immediate  diredion. 

/*^ne  of  the  moft  complete  kitchens  I have  ever 
yet  caufed  to  be  conftrudted  is,  in  my  opinion, 
that  belonging  to  Baron  de  Lerchenfeld  at  Munich, 
and  although  its  general  form  and  the  diftribution 
of  the  machinery  are  very  different  from  any  thing 
that  has  been  feen  in  this  country ; — fo  different 
that  I fhould,  perhaps,  doubt  whether  it  would  be 
prudent  at  the  firfl  outfet  to  recommend  their 
adoption  and  exad  imitation;  yet,  as  this  kitchen 
has  been  found  to  anfwer  remarkably  well ; even 
to  the  entire  fatisfadion  of  the  cook,  who  began 
however  by  entering  his  formal  protefl  againfl  it,  I 
have  thought  it  right  to  lay  the  following  deferip- 
tion  of  it  before  my  readers.  Thofe  who  are 
alarmed  at  the  novelty  of  its  appearance  will  be  fo 
good  as  to  recoiled  that  much  may  be  done,  as 
will  hereafter  be  fhown,  by  way  of  accommodating 
the  plan  to  the  idea  of  thofe  to  whom  it  is  too  new 
not  to  appear  extraordinary  and  uncouth. 
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Defcription  of  a Kitchen  in  the  Houfe  of  Baron  de 
Lerchenfeld  at  Munich. 

PLATE  I. 

Fig.  1.  This  Plate  (hows  a perfpeflive  view 
of  the  Kitchen  Fire-place  feen  nearly  in  front.  The 
mafs  of  brick-work  in  which  the  boilers  and  fauce- 
pans  are  fet,  projects  out  into  the  room,  and  the 
fmoke  is  carried  off  by  flues  that  are  concealed  in 
this  mafs  of  brick-work,  and  in  the  thick  walls  of 
an  open  chimney  Fire-place  which,  (landing  on  it, 
on  the  farther  fide  of  it,  where  it  joins  to  the  fide 
of  the  room,  is  built  up  perpendicularly  to  the 
ceiling  of  the  room.  At  the  height  of  about 
twelve  or  fifteen  inches  above  the  level  of  the 
mantle  of  this  open  chimney  Fire-place,  the  fepa- 
rate  canals  for  the  fmoke  concealed  in  its  walls 
end  in  the  larger  canal  of  this  Fire-place,  which 
lafl-mentioned  larger  canal  doping  backwards, 
ends  in  a neighbouring  chimney  which  carries  off 
the  fmoke  through  the  roof  of  the  houfe  into  the 
atmofphere. 

An  horizontal  feflion  of  this  open  chimney 
Fire-place,  at  the  level  of  the  upper  furface  of  the 
mafs  of  brick-work  on  which  it  (lands,  may  be 
feen  Plate  III.  fig.  5.  In  this  feflion  the  vertical 
canals  are  diftindlly  marked,  which  carry  off  the 
fmoke  from  the  boilers  into  the  chimney,  as  alfo 
the  hoppers  which  are  occafionally  taken  away  to 
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remove  the  foot,  when  thefe  canals  are  cleaned. 
Thefe  floppers,  which  are  made  of  earthen  ware 
burnt  like  a brick  or  tile,  are  eight  inches  long, 
fix  inches  wide,  and  three  inches  thick,  and  on  their 
outfides  they  have  two  deep  grooves  that  form  a 
kind  of  handle  for  taking  hold  of  them.  When 
they  are  fixed  in  their  places,  their  joinings  with 
the  door-way  into  which  they  are  fitted  are  made 
tight  by  filling  up  the  crevices  with  moid  clay. 
The  canals  are  cleaned  by  means  of  a drong  cy- 
lindrical brufh,  made  of  hogs’  bridles  fixed  to  a 
long  flexible  handle  of  twifled  iron  wire. 

The  open  chimney  Fire-place  was  conflru&ed 
in  order  that  an  open  fire  might  be  made  on  its 
hearth,  (which,  as  appears  by  the  plan,  is  on  a 
level  with,  or  is  a continuation  of  the  top  or  upper 
furface  of  the  mafs  of  brick-work  in  which  the 
boilers  are  fet,)  fliould  any  fuch  fire  be  wanted ; 
but  the  fa£t  is,  that  although  this  kitchen  has  been 
in  daily  ufe  more  than  five  years,  it  has  not  yet 
been  found  neceflary  to  light  a fire  in  this  place. 
When  any  thing  is  to  be  fried  or  broiled,  the 
cook  finds  it  very  convenient  to  perform  thefe 
precedes  of  cookery  over  the  two  large  doves  that 
are  placed  in  the  front  of  this  open  Fire-place  ; as 
the  difagreeable  vapour  that  rifes  from  the  frying- 
pan  or  from  the  gridiron,  goes  off  immediately  by 
the  open  chimney  : and  thefe  doves  l'erve  likewife 
occafionally  for  warming  heaters  for  ironing,  and 
alfo  for  burning  wood  to  obtain  live  coals  for 
wanning  beds,  or  for  keeping  up  a fmall  fire  for 
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boiling  a tea-kettle,  or  for  warming  any  thing  that 
is  wanted  in  the  family.  When  this  fire  is  not 
•wanted,  the  regifter  in  the  afh-pit  door  is  nearly 
clofed,  and  the  top  of  the  ftove  is  covered  with  a 
fit  cover  of  earthen-ware,  by  which  means  the  fire 
is  kept  alive  for  a great  length  of  time,  almoft 
without  any  confumption  of  fuel ; and  may  at  any 
time  be  revived  and  made  to  burn  briikly  in  lefs 
than  half  a minute,  merely  by  admitting  a larger 
current  of  frefh  air. 

The  convenience  in  a family  of  being  able  to 
have  a brifk  fire  in  the  kitchen  in  a moment,  when 
wanted,  and  to  check  the  combuftion  in  an  inftant, 
without  extinguifhing  the  fire,  and  without  even 
cooling  the  Fire-place,  when  the  fire  is  no  longer 
wanted,  can  hardly  be  conceived  by  thofe  who 
have  not  been  ufed  to  any  other  methods  of  mak- 
ing and  keeping  up  kitchen  fires  than  thofe  com- 
monly ufed  in  the  kitchens  in  Great  Britain. 

It  will  certainly  be  confeffed  that  neither  fcience 
nor  art  has  done  much  either  for  faving  labour  or 
for  faving  expence, — either  for  convenience,  com- 
fort, cleanlinefs,  or  economy  in  the  invention  and 
management  of  a kitchen  range. 

Before  I proceed  to  explain  more  minutely  the 
different  parts  of  this  kitchen,  it  may  be  ufeful  to 
give  a general  idea  of  the  whole  of  it,  taken  to- 
gether. 
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PLATE  II. 

Fig.  2.  This  figure  fhows  a front  view,  or, 
more  ftriflly  fpeaking,  an  elevation  of  this  kitchen. 
In  this  plan  the  afh-pit  doors  with  their  regifters 
are  diftin&ly  feen  ; and  alfo  the  ends  of  the  earthen 
Hoppers  which  clofe  the  openings  into  the  Fire- 
places * of  four  of  the  principal  boilers.  The 
covers  of  the  principal  boilers  f,  as  alfo  of  feveral 
of  the  flewpans,  are  feen  above  the  level  of  the 
upper  furface  of  the  mafs  of  brick-work. 

The  height  of  this  mafs  of  brick-work  a h , 
meafured  from  the  floor  or  pavement  of  the 
kitchen,  is  juft  three  feet. 

Fig.  3.  This  figure  fhews  an  horizontal  fe&ion 
of  the  mafs  of  brick- work  in  which  the  boilers,  See. 
are  fet,  taken  at  the  level  of  the  horizontal  flues, 
that  carry  off  the  fmoke  from  the  boilers,  ftew- 
pans,  and  faucepans,  into  the  vertical  canals  which 
convey  it  into  the  chimney. 

The  fmoke  from  three  of  the  principal  boilers, 
fituated  on  the  left-hand,  is  carried  by  feparate 
canals  to  a circular  cavity,  over  which  a large 
/hallow  boiler  is  placed,  in  which  water  is  heated 

* For  a particular  account  of  thefe  (toppers,  fee  p.  30 — 1S8, 
and  Plate  I.  figures  6,  7,  and  8,  Effay  VI. 

■f  For  an  account  of  theie  covers,  fee  p.  18—187.  and  Plate  I. 
figures  1 and  j,  Effay  VI. 
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(by  this  fmoke)  for  the  ufe  of  the  kitchen,  and 
more  efpecially  for  wafhing  the  plates  and  difties. 
This  boiler  is  didindly  feen  with  its  wooden  cover, 
(confiding  of  three  pieces  of  deal  united  by  two 
pairs  of  hinges)  in  the  figure  5,  Plate  III. 

The  five  Fire-places  on  the  left-hand  fide  of  the 
mafs  of  brick-work  are  reprefented  without  their 
circular  grates,  and  the  eight  Fire-places  that  are 
fituated  on  the  right-hand,  are  Ihown  with  their 
circular  grates  in  their  places  *. 

The  Fire-places  of  the  four  larged  boilers,  which 
are  fituated  in  front  of  the  brick-work,  have  doors 
or  openings,  doled  with  Hoppers,  for  introducing 
fuel  into  thefe  Fire-places,  and  three  of  thefe  open- 
ings are  reprefented  in  the  plan  as  being  clofed  by 
their  Hoppers;  while  the  fourth  (that  fituated  on 
the  right  hand)  is  Ihown  open,  or  without  its 
Hopper. 

As  all  the  red  of  the  Fire-places  (or  doves  as 
they  would  be  called  in  this  country)  are  without 
any  lateral  opening  for  introducing  the  fuel,  when 
any  fuel  is  to  be  introduced  into  one  of  thefe  Fire- 
places the  Hewpan  or  faucepan  mud  be  removed 
for  a moment  for  that  purpofe. 

It  will  be  obferved  that  feveral  of  the  horizontal 
canals  that  carry  off  the  fmoke  from  the  boilers  are 
divided  into  'two  branches,  which  unite  at  a little 

* For  a particular  defcription  of  thefe  circular  grates,  fee  p.  41 — ■ 
187.  and  Flate  I figure  3 and  4.  In  Great  Britain  thefe  grates  may 
be  made  very  cheap  of  calt  iron. 
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diftance  from  their  Fire-places ; — this  contrivance  Is 
very  ufeful,  efpecially  for  clofed  Fire-places  that 
are  without  flues  under  the  boilers,  as  it  occafions 
the  flame  to  divide  under  the  bottom  of  the  boiler, 
and  to  play  over  every  part  of  it  in  a thin  fheet. 

The  reafon  why  flues  were  not  made  under  thefe 
boilers  was  to  render  it  poflible  to  ufe  occafionally 
feveral  boilers  of  different  depths  in  the  fame  Fire- 
place; a convenience  of  no  fmall  importance  in 
the  kitchen  of  a private  gentleman,  who  occafionally 
gives  dinners  to  large  companies. 

It  will  be  perceived  that  in  the  Fire-places  of  all 
the  ftewpans  and  faucepans  there  are  circular 
flues  which  oblige  the  flame  to  make  one  complete 
turn  round  the  fides  of  theveflel,  before  it  goes  off 
into  the  horizontal  canal ; but  I am  far  from  being 
fure  that  the  faving  of  fuel,  arifing  from  this  peculiar 
arrangement,  is  fufficient  to  counterbalance  the  lofs 
of  that  great  convenience  that  refults  from  being 
able  to  ufe  indifferently  ftewpans  and  faucepans  of 
different  depths  in  the  fame  ftove,  which  cannot  be 
obtained  while  thefe  circular  flues  remain. 

They  will  indeed  be  rendered  unneceffary,  pro- 
vided that  the  flame  be  made  to  divide  under  the 
bottom  of  the  veffel,  (which  may  be  done  by 
caufing  it  to  enter  the  horizontal  canal  by  two 
oppofite  openings,)  and  provided  that  this  canal  be 
furnifhed  with  a good  damper, — which  ought 
never  to  be  omitted.  Although,  to  avoid  the 
confufion  that  is  apt  to  refult  from  the  delineation 

of 


V 


Of  Kitchen  Fire-places.  45 

of  a multitude  of  different  objects  in  the  fame  draw- 
ing, the  dampers  to  the  canals  are  all  omitted  in 
thefe  plans,  they  muff  on  no  account  be  left  out  in 
practice ; for  they  are  of  fuch  importance,  that  there 
is  no  poffibility  of  managing  fires  properly  without 
them : and  as  it  is  of  very  little  importance 
whether  they  be  placed  near  the  fire  or  far  from  it, 
or  what  is  their  form,  provided  they  be  fo  con- 
ftruded  as  to  diminifh  at  pleafure,  and  occafionally 
to  clofe  entirely  the  canal  by  which  the  fmoke 
makes  its  efcape,  it  is  not  neceffary  for  me  to 
give  any  particular  diredions  how  they  are  to 
be  made : indeed  their  conflrudion  is  fo  very 
fimple,  and  fo  generally  known,  that  it  would  be 
quite  fupeifluous  for  me  to  enlarge  on  that 
fubjed. 

The  dotted  lines  leading  from  the  front  of  the 
brick-work  to  the  Fire-places  fhow  the  pofition  and 
dimenfions  of  the  afh-pits. 

The  whole  length  of  the  mafs  of  brick-work 
from  A to  B is  eleven  feet,  and  its  width  from 
A to  C is  feven  feet  four  inches.  The  fpace  it 
occupies  on  the  ground  may  be  conceived  to  con- 
fid  of  fix  equal  fquares  of  forty-four  inches  each, 
placed  in  two  rows  of  three  fquares  each;  thefe 
two  rows  being  joined  to  each  other  by  their  fides, 
and  forming  together  a parallelogram.  And  in 
laying  out  the  work  when  a kitchen  is  to  be  fitted 
up  on  the  plan  here  defcribed,  it  will  always  be  bell 
so  begin  by  adually  drawing  thefe  fix  fquares  on 
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the  floor  of  the  kitchen.  Nearly  the  whole  of  the 
diddle  fquare  of  the  back  row  is  occupied  by  the 
open  chimney  Fire-place,  and  by  its  thick  hollow 
walls  ; and  the  greater  part  of  the  middle  fquare  of 
the  front  row  is  left  as  a paflage  for  the  cook 
to  come  to  the  open  chimney  Fire-place,  or  rather 
to  the  ftoves  that  are  fituated  near  it. 


PLATE  III. 

Fig.  4.  This  figure,  which  reprefents  a vertical 
feclion  of  the  rnafs  of  brick-work  through  the 
centres  of  the  Fire-places  of  the  four  principal 
boilers,  is  chiefly  defigned  to  (how  the  conftruCtion 
of  thofe  Fire-places,  and  alfo  that  of  the  boilers. 
SeCtions  of  the  circular  grates  on  which  the  fires 
are  made  to  burn  under  the  boilers  are  here  repre- 
fented,  and  alfo  feCtions  of  the  alh-pits,  and  of  the 
contractions  of  the  Fire-places  immediately  below 
the  grates  * ; and  in  one  of  the  Fire-places,  which 
is  fhown  without  its  boiler,  the  openings  of  the 
branched  canal  by  which  the  fmoke  goes  off  hori- 
zontally towards  the  chimney,  are  alfo  marked. 

Fig.  5.  This  figure  {hows  a bird’s-eye  view  of 
the  upper  furface  of  the  brick-work,  with  all  the 
boilers  and  faucepans  in  their  places,  except  one ; 

* For  an  account  of  the  utility  of  thefe  contractions,  fee  Effay  VI. 
page  4-1. 
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three  of  the  principal  boilers  and  one  faucepan  with 
their  covers  on  ; and  , the  reft  of  them  without  their 
covers.  Itiikewife  reprefents  an  horizontal  fedtion 
of  the  open  chimney  Fire-place,  four  inches  above 
the  level  of  the  top  of  the  mafs  of  brick-work  in 
which  the  boilers  and  faucepans  are  fet. 

It  is  to  be  obferved,  that  all  the  boilers,  ftewpans, 
and  faucepans,  are  fitted  into  circular  rings  of  iron, 
which  are  firmly  fixed  to  the  brick-work  ; and  that 
they  are  fufpended  in  their  Fire-places  by  their 
circular  rims.  All  the  ftewpans  and  faucepans,  that 
are  not  too  large  to  be  lifted  with  their  contents  in 
and  out  of  their  Fire-places  with  the  ftrength  of  one 
band,  have  iron  handles  attached  to  their  circular 
rims ; but  the  four  principal  boilers,  which  are  too 
large  to  be  managed  with  one  hand,  have  each  two 
rings  fitted  to  their  rims.  Thefe  handles  and  rings 
are  fo  conftrudted,  that  they  do  not  prevent  the 
faucepans  and  boilers  from  fitting  the  circular  open- 
ings of  their  Fire-places ; neither  do  they  prevent 
their  being  fitted  by  their  own  circular  covers. 

It  will  doubtlefs  be  obferved,  that  the  four  prin- 
cipal boilers  fhown  in  fig.  4.  belonging  to  the 
kitchen  I am  now  defcribing,  differ  but  very  little  in 
form  from  the  boilers  in  common  ufe,  and  con- 
fequently  that  they  are  confiderably  deeper  in 
proportion  to  their  width  than  they  ought  to  be,  in 
order  that  the  heat  generated  in  the  combuftion 
of  the  fuel  might  a£t  upon  them  to  the  greateft  ad- 
vantage ; but  it  is  to  be  remembered  that  to  each 
of  thefe  Fire-places  there  are  other  fhallower  boilers 

that 
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that  are  ufed  occafionally,  which  do  not  appear  in 
thefe  plans.  There  is  however  one  advantage 
attending  deep  boilers,  to  which  it  may  in  fome 
cafes  be  ufeful  to  pay  attention,  and  that  is,  that 
they  economize  fpace  in  a kitchen  ; and  when  their 
Fire-places  are  properly  conftru&ed,  and  above  all 
when  they  are  furnifhed  with  good  regifters  and 
dampers,  the  additional  quantity  of  fuel  they  will 
require  will  be  too  trifling  to  be  confidered.  The 
walls  of  their  Fire-places  will  abforb  more  heat  in 
the  beginning,  but  who  knows  but  that  the  greater 
part  of  this  heat  may  not  afterwards  be  emitted  in 
rays,  and  at  laft  find  its  way  into  the  boiler  ? I 
could  mention  feveral  fafts  that  have  lately  fallen 
under  my  obfervation,  which  feem  to  render  this 
fuppofition  extremely  probable. — This  however  is 
not  the  proper  place  to  give  an  account  of  them. 

As  I have  faid  that  no  fire  has  yet  been  made  in 
the  open  chimney  Fire  place  of  the  kitchen  I am 
defcribing,  it  may  perhaps  be  afked  how  this 
kitchen  is  warmed  in  cold  weather.  To  this 
I anfwer,  that  it  has  been  found  that  the  mafs  of 
brick-work  is  made  fufficiently  hot  by  the  fires  that 
are  kept  up  in  it  when  cooking  is  going  on  every 
day,  to  keep  the  room  comfortably  warm  in  the 
coldeft  weather. 

This  anfwer  will  probably  give  rife  to  another 
queftion,  which  is ; — how  we  contrive  to  prevent 
the  room  from  being  much  too  warm  in  fummer  ? 
By  opening  one  of  the  windows  a very  little,  and 
by  opening  at  the  fame  time  the  regifter  of  a 
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wooden  tube  or  fleam- chimney,  which,  rifing  from 
the  deling  of  the  room,  ends  in  the  open  air  ; and 
which  is  always  opened  to  clear  the  room  of 
vapour  when  it  is  found  necefiary,  and  efpecially 
when  the  viduals  are  taken  out  of  the  boilers,  of 
when  any  other  operation  is  going  on  that  occafions 
the  diffufion  of  a confiderable  quantity  of  fleam. 
The  oblong  opening  of  this  fleam-chimney  may  be 
feen  Plate  I.  Fig.  i.  in  the  ceiling,  at  the  right  hand 
corner  of  the  room* 

Near  this  corner  of  the  room  may  likewife 
be  feen  a front  view  of  the  hither  end  of  one  large 
roafler,  and  paft  of  the  front  view  of  a fmaller  one 
fituated  by  the  fide  of  it  $ both  with  their  feparate 
Fire-place  doors. 

The  Fire-place  door  of  the  larger  roafler,  as  alfo 
both  its  blow-pipes,  are  reprefented  as  being  open  j 
but  the  afh-pit  door  of  this  roafler  is  hid  by  the 
mafs  of  brick-work  in  which  the  boilers  are  fet. 
A particular  account  of  thefe  roafters  will  be  given 
hereafter. 

The  dimenfions  of  the  boilers  in  this  kitchen  are 
as  follows : 

Wide  at  the  brim.  Deep. 

Inches.  Inches. 


One  large  boiler  heated  by  fmoke  - 20  8 

Two  large  boilers  - --  --  16  16 

Two  ditto  ufed  occafionally  in  the 
Fire-places  of  the  two  boilers  la  ft 

mentioned  16  8 

Two  fmaller  boilers  - - - - 12  12 

Two  ditto  fitted  to  the  fame  Fire-places  12  6 

vol.  in.  e The 
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The  diameters  of  the  ftewpans  and  faucepans  ^re 
12,  io,  and  8 inches;  and  their  depth  is  made 
equal  to  half  their  diameters. 

The  fuel  burnt  in  this  kitchen  is  wood  ; and  the 
billets  ufed  are  cut  into  lengths  of  about  fix 
inches* 

Common  bricks  were  ufed  in  the  conftruftion  of 
the  Fire-places,  but  care  was  taken  to  lay  them  in 
mortar  compofed  of  clay  and  brickduft,  without 
any  fand,  with  only  a very  fmall  proportion  of 
lime. 

In  this  kitchen,  as  alfo  in  that  which  I am  now 
about  to  defcribe,  the  mafs  of  brick-work  in  which 
the  boilers  are  fet  projects  into  the  room  from  the 
middle  of  one  fide  of  it. 

Defcriptiori  of  the  Kitchen  of  the  Hofpital  of 
La  Pieta  at  Verona. 

Plate  IV.  Fig.  6.  This  figure  reprefents  'the 
ground  plan  of  the  mafs  of  brick- work  in  which  the 
boilers  are  fixed,  and  the  canals  by  v/hich  the  fmoke 
is  carried  off  from  the  Fire-places  into  the  Chimney. 
The  ground  covered  by  this  mafs  of  brick-work, 
and  by  the  area  (y)  between  the  boilers,  may  be 
conceived  to  be  divided  into  fix  equal  fquares,  of 
43  inches,  placed  in  two  rows  of  three  fquares  each. 
In  the  centres  of  four  of  thefe  fquares,  namely,  of 
thofe  which  are  fituated  at  the  ends  of  the  rows, 
are  placed  four  large  circular  boilers. — The  middle 
fquare  of  the  front  row  is  chiefly  occupied  by  the 

area 
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area  which  is  left  between  the  two  front  boilers ; 
and  one  half  of  the  middle  fquare  of  the  back 
row  is  occupied  by  an  open  Chimney  Fire-place, 
in  the  thick  walls  of  which  no  lefs  than  fix  ver- 
tical flues  are  concealed,  which  carry  off  the 
fmoke  from  the  boilers  and  (lew-pans  into  the 
Chimney. 

The  fmoke  from  the  fire  which  heats  the  large 
boiler  P,  (which  boiler  is  324-  inches  in  dia- 
meter,) on  quitting  its  Fire-place,  goes  off  in  four 
feparate  branches,  which  foon  unite,  and  forming 
one  canal,  rifes  up  under  the  middle  of  the  bottom 
of  the  neighbouring  large  boiler  Q— makes  one 
complete  turn  under  that  boiler,  and,  pafling  from 
thence  towards  the  centre  of  the  mafs  of  brick- work, 
circulates  in  canals  divided  into  feveral  branches 
under  an  iron  plate  that  forms  the  bottom  of  an 
oven,  which  is  fituated  under  the  hearth  of  the  open 
chimney  Fire-place.  From  under  the  bottom  of 
this  oven  this  fmoke  goes  off  obliquely,  and,  enter- 
ing the  bottom  of  the  vertical  canal  p,  goes  off 
into  the  Chimney.  The  principal  ufe  of  this  oven 
is  to  dry  the  wood  that  is  ufed  as  fuel  in  the  > 
Kitchen.  The  large  boiler  CC,  that  is  heated  by 
this  fmoke,  is  defigned  for  warming  water  for  the 
ufe  of  the  Kitchen,  and  for  various  other  purpofes 
for  which  hot  water  is  occafionally  ufed  in  the 
Hofpital. 

The  boiler  P is  principally  ufed  in  preparing 
food  for  the  children  in  the  Hofpital. 
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The  fmoke  from  the  fire  which  heats  the  boiler 

R,  parting  off  in  a canal  which  leads  to  the  boiler 

S,  there  feparates,  and  parting  round  the  fides  of 
the  boiler  S,  and  under  a fmall  part  of  its  bottom, 
unites  again,  and  partes  off  into  the  chimney  by 
the  vertical  canal  r.  The  heat  in  this  fmoke, 
though  it  is  fufficient  to  warm  the  wrater  in  the 
boiler  S,  is  not  fufficient  to  make  it  boil.  In 
order  that  the  contents  of  this  boiler  may  o'ccafion- 
ally  be  made  boiling  hot,  the  boiler  has  a fmall 
Fire-place  of  its  own,  fituated  immediately  under 
the  middle  of  its  bottom ; and  when  the  water  in 
the  boiler  ha.s  been  previoufly  made  warm  by  the 
fmoke  from  the  boiler  R,  a very  fmall  fire  made 
under  it,  in  its  own  feparate  Fire-place,  will  make 
it  boil.  The  fmoke  from  this  Fire-place  goes  off 
by  its  own  feparate  canal  into  the  vertical  canal  s, 
fo  that  it  does  not  interfere  at  all  with  the  fmoke 
from  the  Fire-place  of  the  boiler  R ; and  in  con- 
fequence  of  this  arrangement,  the  heating  of  the 
boiler  S,  by  the  fmoke  from  this  neighbouring 
Fire-place  and  by  its  own  fire,  may  be  going  on  at 
the  fame  time. 

The  fmoke  from  the  fmall  boiler  T,  and  from 
the  ftewpans  U and  W,  goes  off  immediately  by 
feparate  horizontal  canals  into  their  feparate  vertical 
canals  (/  u and  w)  that  open  into  the  chimney  at 
the  height  of  about  15  inches  above  the  mantle  of 
the  open  chimney  Fire-place  ; and  all  the  vertical 
canals,  by  which  the  fmoke  goes  into  the  chimney, 
are  furnifhed  with  dampers. 
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The  fide  be  of  the  mafs  of  brick- work  is  placed 
againft  the  middle  of  one  fide  of  the  Kitchen, 
which  is  a large  room  ; and  the  walls  of  the  open 
chimney  Fire-place  g h i k are  carried  up  perpen- 
dicularly to  the  cieling  of  the  room.  The  hearth 
/ m n 0 is  on  a level  with  the  top  of  the  brick- 
work in  which  the  boilers  are  fet. 

As  the  principal  boilers  are  deep,  in  order  to 
provide  fufficient  room  for  them,  and  a fufticient 
depth  for  their  alh-pits,  the  foundation  of  the  qua- 
drangular mafs  of  brick-work  abed  was  raifed 
16  inches  above  the  pavement  of  the  Kitchen,  and 
on  the  three  fides  of  the  mafs  of  brick-work  a b, 
a d , and  d c , which  projedt  into  the  room,  there 
are  two  fteps,  8 inches  in  height  each,  which  ex- 
tend the  whole  length  of  each  of  thofe  fides  ; and 
for  greater  convenience  in  approaching  the  boilers, 
the  uppermoft  ftep  is  made  two  feet  wide,  and  the 
area  y is  on  a level  with  the  top  of  this  wide  ftep. 
The  alh-pit  doors  of  the  principal  boilers  are  placed 
in  the  front  of  this  ftep,  and  the  bottoms  of  the 
paflages  or  door-ways  into  their  Fire-places  by 
which  the  fuel  is  introduced,  are  fituated  juft  on  a 
level  with  its  upper  furface. 

The  mafs  of  brick-work  in  which  the  boilers 
are  placed,  is  10  feet  9 inches  long,  and  8 feet  2 
inches  wide  ; and  it  is  elevated  to  the  height  of 
about  3 feet  2 inches  above  the  top  of  the  upper 
broad  ftep,  by  which  it  is  furrounded  on  three  fides^, 
and  on  which  it  appears  to  Hand. 
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Defcription  of  the  Kitchen  of  the  House  of  Cor- 
rection at  Munich. 

Plate  IV.  Fig.  7,  and  Plate  V.  Fig.  8 and  9, 
reprefent  the  plans  and  fedlions  of  this  Kitchen. 

Fig.  7.  reprefents  the  ground  plan  of  the 
brick-work  in  which  the  boilers,  &c.  are  fet,  or 
rather  an  horizontal  feftion  of  the  brick-work  at  the 
level  of  the  Fire-places,  and  of  the  canals  for  carry- 
ing off  the  frnoke.  In  this  Kitchen  the  fires  are 
not  made  on  circular  iron-grates,  as  in  that  juft 
defcribed,  but  the  fuel  is  burnt  on  grates  or  bars 
compofed  of  bricks  fet  edgewife,  as  may  be  feen 
by  the  plans.  (See  b b b,  &c.  Fig.  7.) 

The  two  principal  boilers  (/  /,  Fig.  9.)  are 
quadrangular,  each  being  3 feet  long,  2 feet  wide, 
and  fifteen  inches  deep,  furnifhed  with  wooden 
covers  moveable  on  hinges  ; and  they  are  both 
heated  by  one  fire.  That  which  is  fituated  in  the 
front  of  the  brick-work,  and  immediately  over  the 
fire,  is  ufed  for  making  foup  ; while  the  other, 
which  is  placed  very  near  it,  and  on  the  fame  level, 
is  ufed  for  boiling  meat,  potatoes,  greens,  &c.  in 
fleam.  A fmall  quantity  of  water  (about  an  inch 
in  depth)  being  put  into  the  fecond  boiler,  the 
frnoke  from  the  firft,  which  paffes  in  flues  under  the 
fecond,  foon  caufes  this  water  to  boil,  and  fills  the 
boiler  with  hot  fleam.  The  fleam  from  the  firft 
boiler  is  alfo  carried  into  the  fecond  by  means  of  a 
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tube  about  ^ of  an  inch  in  diameter,  furnilhed 
with  a cock,  which  forms  a communication  between 
the  two  boilers  juft  below  the  level  of  their  brims. 
This  tube  of  communication  is  not  expreffed  in  the 
Plates. 

The  fmoke  having  quitted  the  fecond  boiler, 
rifes  up  obliquely  to  the  level  of  the  top  of  the 
mafs  of  brick-work  in  which  the  before-mentioned 
boilers  are  fet,  and  then  circulates  under  a qua- 
drangular copper  veffel,  (expreffed  by  dotted  lines 
at  A,  Fig.  8,)  27  inches  long,  19  inches  wide,  and 
20  inches  deep,  deftined  for  containing  warm 
water  for  the  ufe  of  the  Kitchen.  As  this  veffel 
ftands  higher  than  the  tops  of  the  boilers,  it  is 
found  to  be  very  convenient  for  filling  them  with 
water ; and  as  this  water  is  kept  warm  by  the 
fmoke,  this  arrangement  produces  a confiderable 
economy  of  fuel  as  well  as  of  time.  The  water  is 
drawn  off  from  this  veffel,  for  ufe,  by  means  of 
a brafs  cock,  which  is  not  expreffed  in  the  draw- 
ing ; and  it  is  fupplied  with  water  from  a neigh- 
bouring refervoir,  the  entrance  of  the  water  being 
regulated  by  a regulating  cock,  or  valve,  furnifhed 
with  a fwimming  ball. 

The  fmoke,  after  it  has  circulated  in  flues  under 
this  veffel,  goes  off  into  a vertical  canal  which  con- 
ducts it  into  the  chimney.  This  vertical  canal,  to- 
gether with  three  others  defigned  for  a fimilar  ufe, 
(fee  d d d d.  Fig.  7,  and  Fig.  9,)  are  fituated  in 
the  thick  walls  of  an  open  chimney  Fire-place, 
(«,  Fig.  8,)  the  hearth  of  which  is  on  a level  with  the 
top  of  the  mafs  of  brick-work  in  which  the  boilers 
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are  fet.  An  horizontal  fe&ion  of  thefe  four  verti- 
cal flues,  taken  at  the  height  of  3 inches  above  the 
level  of  the  hearth  ; and  alfo  an  horizontal  fe&ion 
of  the  brick-work  of  a roafting-machine,  (B,  Fig. 
8 and  9,)  fltuated  on  the  left  of  this  open  chimney 
Fire-place,  are  diftin&ly  reprefented  in  the  Figure  9. 

Under  the  hearth  of  the  Fire-place  there  is  an 
open  vault  which  ferves  as  a magazine  for  fuel ; 
and  in  the  front  wall  of  the  Fire-place,  above  the 
mantle,  juft  under  the  deling  of  the  room,  there 
are  two  openings  into  the  chimney,  by  which  the 
fleam  that  rifes  from  the  boilers  efcapes  into  the 
chimney  and  goes  off  with  the  fmoke. 

The  manner  in  which  the  flues  are  conftrufled 
under  the  different  boilers,  and  the  horizontal 
canal  for  carrying  off  the  fmoke  from  the  round 
boilers  into  the  chimney,  are  fhewn  in  the  fig.  7. 
The  afh-pit  doors  to  the  two  principal  round  boilers, 
which  are  exprefled  by  dotted  lines,  are  oppofite  to 
E and  F,  Fig.  7. 

The  afh-pit  door  belonging  to  the  Fire-place  of 
the  large  quadrangular  boilers  is  fituated  oppofite 
to  G,  Fig.  7.  The  reafon  why  thefe  afh-pit  doors 
were  not  placed  immediately  under  their  Fire-place 
doors  is  becaufe  there  was  not  room  for  them  in 
that  fituation,  owing  to  the  pavement  of  the  area 
between  the  boilers  being  raifed  one  ftep  higher 
than  the  floor  of  the  kitchen,  which  was  done  for 
the  convenience  of  the  Cook. 

The  openings  for  introducing  the  fuel  into  the 
Fire-places  are  conical  holes  in  fquare  tiles,  clofed 
lyith  earthen  Hoppers,  (fee  page  30,  Effay  VI.) 

Though 
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^Though  thefe  tiles  are  not  particularly  diftin- 
guilhed  in  thefe  plates,  the  (toppers  which  clofe 
their  conical  openings  are  (hewn.  As  thefe  tiles 
are  fo  worked  into  the  mafs  of  the  brick- work  as 
to  make  a part  of  it,  and  as  they  are  plaiftered 
and  white-waflied  in  front,  it  is  not  eafy  to  diftim 
guilh  them  from  the  bricks  when  the  work  is 
(iniflied.  Their  joinings  with  the  bricks  in  front 
could  not  therefore  with  propriety  be  marked  in 
any  of  thefe  plans. 

Although  the  roafter  belonging  to  the  kitchen 
we  are  defcribing  is  not  feen,  yet  the  maf6  of  . 
brick-work  in  which  it  is  fitted  up  appears  on  the 
left  hand  fide  of  the  open  chimney  Fire-place  in 
Fig.  8 ; and  a bird’s-eye  view  of  its  Fire-place, 
and  of  the  projecting  edges  of  the  bricks  on  which 
it  refts,  are  feen  in  the  figure  9. 

Defcription  of  the  new  Kitchen  in  the  Military 
Hospital  at  Munich. 

Plate  VI.  Fig.  10  and  11,  and  Plate  VII. 
Fig.  12. 

The  mafs  of  brick-work  in  which  the  boilers, 
the  roafter,  the  (tewpans,  &c.  are  fet,  occupies 
one  corner  of  the  Kitchen,  extending  1 1 { feet 
on  one  fide  of  the  room,  and  13  feet  7 inches 
on  the  other.  The  greateft  width  of  the  mafs  of 
brick- work  (from  A to  B,  or  from  C to  D)  is 
50!  inches,  and  its  height  from  the  floor  36 
inches.  The  circular  area  (E,  Figures  9 and  10)  in 
the  angle  of  the  mafs  of  brick- work  is  6 feet  8 1 

inches 
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inches  in  diameter  ; and  it  is  raifed  one  eafy  Hep, 
or  about  5 inches  above  the  level  of  the  floor  of 
the  room.  There  is  an  open  chimney  Fire-place 
of  a peculiar  form  (F,  Fig.  10)  in  the  corner  of 
this  Kitchen,  the  hearth  of  which  is  on  a level 
with,  or  rather  makes  a part  of  the  upper  furface 
of  the  mafs  of  brick-work.  The  fide-walls  of  this 
open  chimney  Fire-place  are  hollow,  (fee  G and 
H,  Fig.  10,)  and  ferve  as  canals  for  carrying  off 
the  fmoke  from  the  boilers  into  a chimney,  which 
is  fituated  quite  in  the  corner  of  the  room.  Tbefe 
canals  open  into  the  Chimney  about  1 5 inches 
above  the  level  of  the  mantle. 

The  fmoke  goes  off  from  each  Fire-place  by 
two  feparate  and  very  narrow  horizontal  canals 
into  larger  common  canals,  (fee  I and  K,  fig.  9,) 
which  conducts  it  to  the  Chimney  ; and  the  open- 
ings of  thefe  narrow  canals  are  occafionally  clofed 
more  or  lefs  by  means  of  fmall  pieces  of  brick  or 
of  earthen-ware,  which  ferve  inftead  of  dampers, 
but  which  are  not  exprefled  in  the  Plates.  The 
fires  all  burn  on  flat  grates,  compofed  of  bricks, 
or  thin  tiles  fet  edge-wife.  To  fave  expence  the 
covers  of  the  boilers  and  flewpans  were  all  made  of 
wood.  The  oblong  quadrangular  veflfel,  (fee  L, 
Figures  10  and  11,)  which  is  made  of  copper, 
and  has  a door  above  movea'ble  on  hinges,  is  def- 
tined  for  containing  warm  water  for  the  ufe  of  the 
Kitchen,  and  is  heated  by  the  fmoke  from  all  the 
neighbouring  clofed  Fire-places. 

The  Fire-place  of  th'e  roafler  is  feen  in  Figure  9 
(M) ; a bird’s-eye  view  of  the  top  of  the  roafler 

appears 
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appears  in  Figure  io,  and  a vertical  feflion  of  it 
and  of  its  flues  are  faintly  marked  by  dotted  lines 

in  Fig.  1 1. 

The  two  large  fhallow  flewpans,  (N,  O,  Fig. 

10, )  vertical  fections  of  which,  and  of  their  Fire- 
places, are  faintly  marked  by  dotted  lines  in  Fig. 

11,  are  conftrufted  of  hammered  iron,  and  are 
ufed  principally  for  cooking  fleam  dumplins, 
(dampf-nudels,)  a kind  of  food  in  great  repute  in 
Bavaria. 

When  any  thing  is  to  be  fried  or  broiled,  a fire 
is  made  on  the  hearth  of  the  open  chiinfiey  Fire- 
place. Under  this  hearth  there  is  a fmall  vault 
which  ferves  for  holding  the  wood  that  is  wanted 
for  fuel ; but  it  would  have  been  much  better  if 
that  fpace  had  been  occupied  by  two  circular 
clofed  Fire-places,  fo  conffruffed  as  to  be  ufed  oc- 
cafionally  for  a frying-pan  or  a gridiron. 

Defcription  of  a detached  part  of  the  Kitchen  of  the 
Military  Academy  at  Munich • 

Plate  VII.  Fig.  13.  This  figure  is  the  ground 
plan  of  a mafs  of  brick-work  occupying  a fpace 
about  6 feet  9 inches  fquare,  meafured  on  the 
floor,  in  one  corner  of  the  room,  in  which  two 
of  the  principal  boilers  belonging  to  the  kitchen, 
and  three  large  ftewpans,  are  fixed. 

A and  B are  two  Heps,  each  8 inches  high, 
and  the  upper  (flat)  furface  of  the  mafs  of  brick- 
work, in  which  the  boilers  are  fet,  and  which  is  45 

inches 
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Inches  wide,  is  juft  30  inches  above  the  level  of 
the  upper  furface  of  the  ftep  B. 

Neither  the  boilers  nor  ftewpans  are  {hewn  in 
this  plan,  but  their  circular  fire-places  are  repre- 
fented  ; as  alfo  their  circular  difhing  iron  grates, 
on  which  the  fuel  is  burnt,  and  the  horizontal  ca- 
nals by  which  the  fmoke  paffes  off  into  the 
chimney. 

The  fmoke  divides  under  each  of  the  two  prin- 
cipal boilers,  and  paffes  off  in  twTo  canals  fituated 
on  oppofite  Tides  of  the  Fire-place ; which  canals, 
however,  unite  and  form  one  Tingle  canal  at  a 
fmall  diflance  from  the  boiler.  In  the  Fire-places 
of  the  ftewpans  the  fmoke  does  not  divide  in  this 
manner  ; but  the  Fire-place  is  fo  conftru&ed,  that 
the  flame  makes  one  complete  turn  round  the  ftew- 
pan  before  it  goes  off  into  the  horizontal  canal 
leading  to  the  chimney. 

The  opening  by  which  the  fuel  is  introduced 
into  the  Fire-place  of  each  of  the  two  large  boilers 
is  clofed  by  a conical  ftopper,  (conftrudted  of  fire- 
ftone,)  reprefented  in  the  figure,  immediately  un- 
der which  ftopper  the  (regifter)  door  of  the  afti- 
pot  is  fituated. 

The  afli-pit  of  each  of  the  Fire-places  of  the 
ftewpans  is  furnifhed  with  a regifter  door.  The 
paffages  into  thefe  afh-pits  are  expreffed  in  the  fi- 
gure by  dotted  lines.  The  fuel  (which  is  fmall 
pieces  of  wood  about  5 inches  in  length)  is  in- 
troduced into  the  Fire-place  from  above,  by  remov-? 
ing  the  ftewpan  for  a moment  for  that  purpofe. 

The 


Of  Kitchen  Fire-places.  61 

The  chimney  C,  by  which  the  fmoke  goes  off, 
is  fituated  in  a corner  of  the  room,  and  when  it  is 
fwept,  the  chimney-fweeper  enters  it  by  a door- 
way, which  is  fituated  in  front,  juft  above  the  level 
of  the  upper  furface  of  the  mafs  of  brick- work,  and 
which  is  clofed  by  an  iron  door. 

Each  of  the  horizontal  canals  by  which  the  fmoke 
is  carried  off  from  the  Fire-places  of  the  two  large 
boilers  into  the  chimney,  is  furnilhed  with  a damper, 
which  is  faintly  marked  in  the  figure.  Each  of  the 
horizontal  canals,  which  carry  off  the  fmoke  from 
the  Fire-places  of  the  ftewpans,  is  likewife  furnilhed 
with  a damper,  but,  to  avoid  confufion,  they  are 
not  expreffed  in  the  engraving. 

The  bottoms  of  the  afh-pit  doors  of  the  Fire- 
places of  the  three  ftewpans,  are  on  a level  with 
the  upper  furface  of  the  ftep  B ; but  the  bottoms 
of  the  afh-pit  doors  of  the  Fire-places  of  the  two 
large  boilers  are  on  a level  with  the  pavement  of 
the  kitchen. 

The  two  large  boilers  (which  are  conftrufted  of 
lheet  copper,  tinned,)  are  22  Rhinland  inches  in 
diameter  above, — 1 9!  inches  in  diameter  below, — 
and  24  inches  deep.  They  weigh  each  62  lbs. 
Avoirdupois,  and  contain  28  wine  gallons.  The 
circular  dilhing  grates  belonging  to  their  Fire- 
places are  each  10  inches  in  diameter,  meafured 
externally,  and  the  Fire-place,  properly  fo  called, 
or  the  cavity  in  which  the  burning  fuel  is  confined, 
is  10  inches  in  diameter  below,  1 8 inches  in  diameter 
above,  and  8^-  inches  deep. 
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The  largeft  ftewpan  is  12  inches  in  diameter, 
and  4 inches  deep  ; and  the  two  others  are  each 
1 1 inches  in  diameter,  and  4 inches  deep. 

The  Fire-places  belonging  to  the  flewpans  are 
cylindrical, — 5 inches  deep,  and  6 inches  in  dia- 
meter, and  are  furnifhed  with  circular  difhing 
grates. 

Each  of  the  large  boilers  is  furnifhed  with  a cir- 
cular wooden  rim,  2 inches  wide,  and  2 inches 
thick,  which  is  accurately  fitted  to  the  brim  of 
the  boiler ; and  a circular  wooden  cover,  confift- 
ing  of  three  pieces  of  deal  board  attached  to  each 
other  by  two  pairs  of  hinges,  clofes  the  boiler  by 
being  fitted  accurately  to  the  upper  furface  of  its 
circular  wooden  rim. 

One  of  the  three  pieces  of  board,  which  toge- 
ther form  the  flat  circular  cover  of  the  boiler,  is 
firmly  faftened  down  to  the  wooden  rim  of  the 
boiler,  by  means  of  two  fmall  hooks  of  iron  ; 
and  from  the  middle  of  this  part  of  the  cover,  fo 
faftened  down,  a long  tin  tube,  about  i-f  inches  in 
diameter,  rifes  up  perpendicularly  to  the  deling  of 
the  room,  and  carries  off  the  fleam  from  the  boiler 
out  of  the  kitchen. 

As  the  cover  of  the  boiler  is  compofed  of  three 
flat  pieces  of  board  united  by  hinges,  and  as  the 
cover,  fo  formed,  is  merely  laid  down  on  the  flat 
furface  of  the  wooden  rim  which  is  conne&ed  with 
the  brim  of  the  boiler,  ir  might  very  naturally  be 
expe&ed  that  fome  of  the  fleam  would  be  forced 
through  between  the  joinings  of  the  cover,  or  be- 
tween 
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tween  the  cover  and  the  wooden  rim  ; but  this  is 
what  never  happens — So  far  from  it,  fleam  feldom 
comes  into  the  room  even  when  the  cover  of  the 
boiler  is  in  part  removed,  by  laying  back  the  firft 
divifion  of  it  upon  the  fecond — fo  flrong  is  the 
draught  of  the  fleam  tube. 

This  phenomenon,  which  rather  furprifed  me 
when  I firfl  obferved  it,  was  of  confiderable  ufe  to 
me  ; for  it  led  me  to  difcover  the  utility  of  dampers 
in  the  tubes,  or  chimnies,  that  are  deflined  for 
carrying  off  the  fleam  from  boilers,  and  more  ef- 
pecially  from  fuch  boilers  whole  covers  are  not 
perfectly  air-tight.  If  thefe  fleam-chimnies  are  of 
any  confiderable  length,  they  cannot  fail  to  occafion 
a flrong  draught  through  them,  which  will  have 
a tendency  to  caufe  the  cold  air  of  the  atmofphere 
to  prefs  in  by  every  crevice  between  the  brim  of 
the  boiler  and  its  cover ; which  dreams  of  cold 
air  being  precipitated  upon  the  furface  of  the  boil- 
ing liquid,  will  be  there  warmed  ; and  then  paffing 
off  rapidly  by  the  deam-chimney,  will  occafion  a 
Very  confiderable  lofs  of  heat. 

The  rule  for  regulating  the  damper  of  the 
deam-chimney  of  a boiler,  whole  cover  is  not 
deam  tight,  is  this  -clofe  the  damper  jud  fo 
much,  that  doling  it  any  more  would  caufe  fome 
deam  to  be  driven  out  between  the  joinings  of  the 
brim  of  the  boiler  and  its  cover.  When  this  is 
done,  it  is  evident  that  little  or  no  cold  air  can 
enter  the  boiler  by  any  fmall  crevices  in  its  cover 
that  may  remain  open,  confequently  little  or  no 

heat 
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heat  will  be  carried  off  by  the  air  of  the  atmofphere 
from  the  furface  of  the  hot  liquid. 

I have  been  the  more  particular  in  explaining 
this  matter,  as  I am  perfuaded  that  a great  deal  of 
heat  is  frequently  loft  in  boiling  and  evaporating 
liquids,  by  caufing  or  permitting  the  cold  air  of 
the  atmofphere  to  come  into  contact  with  the  fur 
face  of  the  hot  liquid. 

Some,  I know,  are  of  opinion,  that  a ftream 
of  frelh  air,  or  a wind,  which  is  made  to  pafs  over 
the  furface  of  a liquid  that  is  evaporated  by  boil- 
ing, tends  rather  to  increafe  the  evaporation  than 
to  diminifh  it ; but  it  appears  to  me  that  there  are 
ftrong  reafons  to  conclude  that  this  opinion  is  er- 
roneous. A very  ftmple  experiment,  which  I pro- 
pofe  to  make,  and  which  others  may  perhaps  be 
induced  to  make  before  I can  find  leifure  to  attend 
to  it,  will  determine  the  fad. 

The  large  boiler  belonging  to  the  Fire-place, 
which  is  fituated  on  the  left  hand  in  the  mafs  of 
brick- work  above  defcribed,  is  that  which  was  ufed 
in  the  Experiment  mentioned  in  the  ninth  page  of 
my  Sixth  Efiay. 

It  was  once  my  intention  to  have  publilhed 
drawings  and  defcriptions  of  every  part  and  detail 
of  the  kitchen  of  the  Military  Academy  at  Munich, 
and  alfo  that  of  the  Houfe  of  Induftry  in  that 
city  ; but  as  enough  has  already  been  faid  in  this 
and  in  my  Sixth  Effay  to  give  clear  and  diftind 
ideas  of  the  fundamental  principles  on  which  all 
the  effential  parts  of  the^  machinery  in  thofe 
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kitchens  were  conftru&ed  ; and  as  the  peculiar  ar- 
rangement of  a kitchen  mud  ever  depend  much  on 
its  fize,  and  on  the  variety  and  kinds  of  food  that  are 
to  be  cooked  in  it,  to  avoid  being  tedious  and  tire- 
fome  to  my  readers,  I have,  after  mature  delibera- 
tion, concluded  that  it  will  be  bell  to  fupprefs  thefe 
details. 

Having  now  finilhed  all  the  defcriptions  which  I 
think  it  ufeful  to  publilh  of  the  various  public  and 
private  kitchens  that  have  been  conftructed  under 
my  direction  in  foreign  countries,  and  having  ex- 
plained in  the  moll  ample  manner  in  this  Effay, 
and  in  my  other  writings  on  the  Management  of 
Fire,  all  the  leading  principles  according  to  which, 
in  my  opinion,  kitchens  and  fire-places  of  all  kinds 
fhould  be  conltruCted,  I (hall  in  the  next  place 
proceed  to  fhow  in  what  manner  my  plans  may  be 
fo  modified  and  accommodated  to  the  opinions  and 
practices  in  this  country  as  to  remove  the  objections 
that  will  probably  be  made  to  them,  and  fac  'tate 
their  gradual  introduction  into  general  ufe. 

I am  well  aware  that  it  is  by  no  means  enough 
for  thofe  who  propofe  improvements  to  the  public 
to  be  in  the  right  in  regard  to  the  intrinfic  merit 
of  their  plans : much  mull  be  done  to  prepare  the 
way  for,  and  to  facilitate  their  introduction,  or  all 
their  labours  will  be  in  vain. 


VOL.  in. 
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Of  the  alterations  and  improvements  that  may  he 
made  in  the  Kitchen  Fire-places  now  in  common 
ufe  in  Great  Britain. — All  improvement  in  Kitchen 
Fire-places  impojfible , as  long  as  they  continue  to 
he  encumbered  with  fnoke-jacks.  — They  occafion  an 
enormous  wafte  of  fuel. — Common  jacks , that  go 
with  a weight , are  much  better . — Ovens  and 
boilers  that  are  connected  with  a kitchen  range 
fhould  be  detached  from  it , and  heated  each  by 
its  own  feparate  fire. — The  clofed  Fire-places  for 
iron  ovens  and  roajlers  can  hardly  be  made  too 
fmall. — Of  the  various  means  that  may  be  ufed  for 
improving  the  large  open  fire-places  of  kitchens. — 
Of.  the  cottage  Fire-places  now  in  common  ufe , and 
of  the-  means  of  improving  them. — Of  the  very 
great  ufe  that  fmall  ovens  conflr  acted  of  thin  fheet 
iron  would  be  of  to  cottagers. — Of  the  great  import- 
ance of  improving  the  implements  and  utenfils  ufed 
by  the  poor  in  cooking  their  food. — No  improvement 
in  their  method  of  preparing  their  food  poffible 
without  it.  — Defcription  of  an  oven  fuitable  for  a 
poor  family , with  an  eflimate  of  the  cofl  of  it.— 
Of  nefls  of  three  or  four  fmall  ovens  heated  by  one 
fre. — Of  the  utility  of  thefe  nefts  of  ovens  in  the 

kitchens 


Of  Kitchen  Fire-places.  67 

kitchens  of  private  families.— -They  may  be  fitted 
up  at  a very  fmall  expence. — Occofional  remarks 
ref  petting  the  7naterials  proper  to  be  ufed  in  con - 
Jlrutting  the  fides  and  backs  of  open  chimney  Fire- 
places. 

nr  he  Kitchen  Fire-place  of  a family  in  eafy  cir- 
cumftances  in  this  country  confifts  almolt  uni- 
versally of  a long  grate,  called  a Kitchen-Range* 
for  burning  coals,  placed  in  a wide  and  deep  open 
chimney  with  a very  high  mantle.  The  front  and 
bottom  bars  of  the  grate  are  commonly  made  of 
hammered  iron,  and  the  back  of  the  grate  (which 
ufually  fiopes  backwards)  of  a plate  of  call  iron  5 
and  Sometimes  there  is  a vertical  plate  of  iron, 
moveable  by  means  of  a rack  in  the  cavity  of  the 
grate,  by  means  of  which  plate  the  capacity,  or  ra- 
ther the  length  of  that  part  of  the  grate  that  is  oc- 
cupied by  the  burning  fuel,  may  occafionally  be 
diminished.  At  one  end  of  the  grate  there  is  com- 
monly an  iron  oven,  which  is  heated  by  the  fire 
in  the  grate  5 and  Sometimes  there  is  a boiler  Situ- 
ated in  a fimilar  manner  at  the  other  end  of  it. 
To  complete  the  machinery,  (which  in  every  part 
and  detail  of  it  feems  to  have  been  calculated  for 
the  exprefs  purpofe  of  devouring  fuel ,)  a Smoke- 
jack  is  placed  in  the  Chimney  ! 

I Shall  begin  my  observations  on  the  Smoke-jack, 
No  human  invention  that  ever  came  to  my 
knowledge  appears  to  me  to  be  So  abfurd  as  this. 
A wind-mill  is  certainly  a very  ufeful  contrivance, 
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but  were  it  propofed  to  turn  a wind-mill  by  an  ar- 
tificial current  of  air,  how  ridiculous  would  the 
fcheme  appear  ! What  an  enormous  force  would 
neceflarily  be  wafted  in  giving  velocity  to  a ftream 
of  air  fufficient  to  caufe  the  mill  to  work  with 
effedt ! A fmoke-jack  is,  however,  neither  more  nor 
lefs  than  a wind-mill,  carried  round  by  an  artificial 
current  of  air : and  to  this  we  may  add,  that  the 
current  of  air  which  goes  up  a chimney,  in  confe- 
quence  of  the  combuftion  of  fuel  in  an  open  Chim- 
ney Fire-place,  is  produced  in  the  rnoft  expenfive 
and  difad vantageous  manner  that  can  well  be  ima- 
gined. It  would  not  be  difficult  to  prove,  that 
much  lefs  than  one  thoufandth  part  of  the  fuel  that  is 
neceffary  to  be  burnt  in  an  open  Chimney  Fire- 
place, in  order  to  caufe  a fmoke-jack  to  turn  a 
loaded  fpit,  would  anfwer  to  make  the  fpit  go 
round,  were  the  force  evolved  in  the  combuftion  of 
the  fuel  properly  directed  ; through  the  medium  of 
a Ream-engine,  for  inftance. 

But  it  is  not  merely  the  wafte  of  power,  or  of 
mechanical  force,  that  unavoidably  attends  the  ufe 
of  fmoke-jacks,  that  may  be  objected  to  them  ; they 
are  very  inconvenient  in  many  refpedts : they  fre- 
quently render  it  neceifary  to  make  a great  fire  in 
the  kitchen,  when  otherwife  a great  fire  would  not 
be  wanted  : they  very  frequently  caufe  chimnies  to 
fmoke,  and  always  render  a ftronger  current  of 
am  up  the  chimney  neceffary,  than  would  be  fo 
merely  for  the  combuftion  of  the  fuel  wanted  for 
the  purpofes  of  cooking  ; confequently  they  in- 
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creafe  the  currents  of  cold  air  from  the  doors  and 
windows  to  the  Fire-place  : and  laflly,  they  are 
troublefome,  noify,  expenfive,  frequently  out  of 
order,  and  never  do  the  work  they  are  meant  to 
perform  with  half  fo  much  certainty  and  precilion 
as  it  would  be  done  by  a common  jack,  moved  by 
a weight  or  a fpring. 

There  is,  I know,  an  obje&ion  to  common 
jacks  that  is  well  founded,  which  is,  that  they  re- 
quire frequent  winding  up  ; but  for  this  there  is  an 
eafy  remedy.  A jack  may  without  any  difficulty 
(merely  by  ufing  a greater  weight,  anu  a greater 
combination  of  pullies)  be  made  to  run  almoft 
any  length  of  time ; — a whole  day  for  inftance,  or 
even  longer  ; and  if  it  ffiould  be  neceffary,  the 
weight  may  be  at  a confiderable  diftance  from  the 
kitchen.  It  may  indifferently  be  railed  up  into  the 
air,  — defcend  into  a well,  — or  may  be  made  to  de- 
fcend  along  an  inclined  plane  ; and  but  little  inge- 
nuity will  be  required  to  contrive  and  difpofe  of 
the  machinery  in  fuch  a manner  as  to  keep  it  out 
of  the  way,  and  if  it  ffiould  be  required,  completely 
out  of  fight : and  with  regard  to  the  winding  up 
of  fuch  a jack  as  I here  recommend,  (that  is,  to  go 
a whole  day,)  it  may  eafily  be  done  by  any  fervant 
of  the  houfe,  in  lefs  than  five  minutes. 

Incomparably  lefs  labour  will  be  required  to 
wind  up  the  weight  of  a common  jack  than  to 
bring  coals  to  feed  the  fire  that  is  requifite  to  make 
a fmoke-jack  go. 
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I know  that  it  is  faid  in  favour  of  fmoke-jacks, 
that  all  the  fire  that  is  required  to  make  them  per- 
form would  be  neceflary  in  the  kitchen  for  other 
purpofes,  and  confequently  that  they  occafion  no 
additional  expence  of  fuel ; but  that  this  flatement 
is  very  far  indeed  from  being  accurate  will  be  evi- 
dent to  any  perfon  who  will  take  the  trouble  to 
examine  the  matter  with  care.  That  the  fails  of  a 
fmoke-jack  will  ^urn  round  with  the  application 
of  a very  fmall  force,  when  the  pivots,  on  which 
its  axle-tree  refts,  are  well  conftru&ed,  and  when 
its  motion  is  not  impeded  by  any  load,  is  very 
true ; but  it  requires  a very  different  degree  of 
force  to  move  it,  when  it  is  obliged  to  carry  round 
one,  or  perhaps  two  or  three  loaded  fpits.  Even 
the  heat  given  off  to  the  air  by  the  kitchen  range 
in  cooking,  after  the  fire  is  gone  out,  will  fome- 
times  keep  up  the  motion  of  the  fails  of  the  fmoker 
jack  for  many  hours.  But  what  a ftriking  proof  is 
this  of  the  enormous  wade  of  fuel  in  kitchens  in 
this  country  ! 

Would  to  God  that  I could  contrive  to  fix  the 
public  attention  on  this  fubjefr. 

Nothing  furely  is  fo  difgraceful  to  fociety,  and  to 
individuals,  as  unmeaning  waftefulnefs. 

But  to  return  to  the  attack  of  my  fmoke-jack  ; — 
which  (although  it  be  a wind-mill')  is  certainly  not 
a giant,  and  cannot  be  perfonally  formidable,  how- 
ever it  may  expofe  me.  to  another  fpecies  of 
danger. 
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There  is  one  objection  to  fmoke-jacks  that  mu(l 
be  quite  conclufive  wherever  the  improvements 
I have  recommended,  and  {hall  recommend,  in 
Kitchen  Fire-places,  are  to  be  introduced.  Where 
fmoke-jacks  exift,  thefe  improvements  cannot  be 
introduced,  it  being  quite  impracticable  to  unite 
them. 

On  a fuppofition  that  I have  gained  my  point, 
and  that  the  fmoke-jack  is  to  be  removed,  I {hall 
now  proceed  to  propofe  feveral  alterations  and  im- 
provements that  may  be  made  in  the  Kitchen 
Range. 

And,  firfl,  all  ovens,  boilers,  fleam-boilers,  &c. 
which  are  connected  with  the  back  and  ends 
of  the  range,  and  heated  by  the  fire  made  in  the 
grate,  {hould  be  detached  from  it,  and  for  each  of 
the  ovens,  boilers,  &c.  a fmall,  feparate,  clofed 
Fire-place  rauft  be  conflructed,  fituated  direfliy 
under  the  oven  or  boiler,  and  furnifhed  with  a fe- 
parate canal  for  carrying  its  fmoke  into  the  Kitchen 
Chimney,  which  feparate  canal  may  open  into  the 
Chimney  about  a foot  above  the  level  of  the 
mantle. 

There  is  nothing  fo  wafteful  as  the  attempt  to 
heat  ovens  and  boilers  by  heat  drawn  off  late- 
rally from  a fire  in  an  open  grate.  The  confu [op- 
tion of  fuel  is  enormous,  to  fay  nothing  of  the 
expence  of  the  machinery,  and  the  inconvenience 
that  mult  frequently  arife  from  the  heat  being  forci- 
bly drawn  away  fidewife  under  an  oven  or  boiler, 
when  it  is  wanted  elfewhere. 
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The  feparate  clofed  Fire-place  under  iron  ovens 
and  roafters  muft  be  made  very  finally  otherwise 
the  cook  or  his  afliftants  will  Sometimes,  in  the 
hurry  of  bufinefs,  make  too  large  a fire  ; the  confe- 
quences  of  which  will  be  the  fpoiling  of  the  food, 
and  the  burning  and  deftroying  of  the  oven  or 
roafter. 

Almoft  all  the  roafters  that  have  been  put  up 
in  England  have  been  fpoiled  in  confequence  of 
their  Fire-places  being  made  too  large ; and  not 
one  has  ever  received  the  flighted:  accident  or  in- 
jury, or  failed  to  perform  to  entire  fatisfa&ion,  that 
has  been  heated  by  a very  fmall  fire,  and  never 
over-heated. 

The  Fire-place  for  an  oven  or  roafter  of  fheet- 
iron,  from  18  to  20  inches  wide,  and  from  24  to 
30  inches  long,  fhould  never  be  more  than  6 
inches  wide, — 6 inches  deep, — and  about  9 or  at 
moft  10  inches  long;  and  this  Fire-place  Ihould 
feldom  be  half-filled  with  coals.  If  the  oven  or 
roafter  be  fet  in  fuch  a manner  that  the  flame  or 
fmoke  from  the  fire  mull  neceflarily  fpread  round 
it  and  embrace  it  on  every  fide,  there  will  be  no 
want  of  heat  for  any  of  the  common  purpofes  of 
cookery,  and  its  intenfity  may  at  all  times  be  regu- 
lated by  means  of  the  damper  in  the  Chimney,  and 
the  Regifter  in  the  afh-pit  door. 

It  is  not  eafy  to  imagine  how  much  the  bufinefs 
of  cooking  is  facilitated  by  making  the  machinery 
fo  perfect,  that  the  quantity  of  heat  may  at  any 
time  be  regulated  with  certainty  merely  by  regis- 
ters 
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ters  and  dampers,  and  without  adding  to  or  dimi- 
nifhing  the  quantity  of  fuel  in  the  Fire-place.  It 
is  on  thefe  advantages,  and  the  numerous  other 
conveniences  that  will  refult  from  them,  that  my 
hopes  are  principally  founded  of  gaining  over  the 
cooks,  and  engaging  their  cordial  affiftance  in 
bringing  forward  into  general  ufe  the  improve- 
ments I recommend.  I am  well  aware  of  their  in- 
fluence, and  of  the  importance  of  their  co-ope- 
ration. 

When  all  the  ovens  and  fixed  boilers  are  de- 
tached from  the  Kitchen  range,  then,  and  not  be- 
fore, meafures  may  be  taken  with  fome  profpeft  of 
fuccefs  for  improving  the  Kitchen  Fire-place,  fo  as 
to  economife  fuel,  and  prevent  the  Kitchen  Chim- 
ney from  fmoking,  if  it  has  that  fault ; and  the 
meafures  proper  to  be  adopted  for  obtaining  thofe 
ends  mult  depend  principally  on  the  fize,  or  rather 
on  the  width  of  the  open  fire  that  will  be  wanted 
in  the  Kitchen.  Where  the  family  is  fmall,  and 
where  great  dinners  are  feldom  or  never  given, 
and  efpecially  where  clofed  roalfers  are  introduced, 
a fmall  Fire-place,  and  confequently  a narrow 
grate,  will  anfwer  every  purpofe  that  can  be  want- 
ed ; and  the  Fire-place  of  the  Kitchen  may  be 
fitted  up  nearly  upon  the  principles  laid  down  in 
my  Fourth  Effay,  on  the  Conftru&ion  of  open 
Chimney  Fire-places. 

The  Kitchen  of  Mr.  Summers,  Ironmonger,  of 
New  Bond  Street,  (No.  98,)  has  been  fitted  up  in 
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this  manner,  and  has  been  found  to  anfwer  per- 
fectly well. 

But  if  it  be  neceffary  to  leave  the  grate  of  the 
Kitchen  Range  with  its  width  undimmilhed,  in 
order  that  a wide  fire  may  occasionally  be  lighted 
in  it,  this  can  belt  be  done  in  the  manner  that  was 
lately  adopted  in  altering  and  fitting  up  the  Kitchen 
in  the  houfe  of  \the  Countefs  of  Morton  in  Park 
Street.  The  range  being  Suffered  to  remain  (or 
rather  the  front  and  bottom  bars  of  the  grate  only, 
for  the  iron  plate  that  formed  the  back  of  the 
range  was  taken  away); — the  range,  which  is 
about  five  feet  long,  was  divided  into  three  unequal 
parts,  which  parts  were  built  up  with  hard  fire- 
bricks in  fuch  a manner  as  to  form  three  diftinCl 
Fire-places,  the  one  contiguous  to  the  other,  and 
Separated  from  each  other  by  divifions  fo  thin  in 
front,  that  when  fires  are  burning  in  them  all  it 
appears  like  one  fire,  and  has  all  the  effeft  of 
one  fire  in  roafting  meat  that  is  put  before  it. 
Each  Fire-place  is,  however,  perfectly  diftinCt 
from  the  others,  and  has  its  own  diftinft  cov- 
ings, (which  are  oblique,) — back,  throat,  &c. 
though  the  fame  front  bars,  which  are  of  ham- 
mered iron,  and  made  very  Strong,  run  through 
them  all. 

When  a very  fmali  fire  is  wanted,  (merely  for 
boiling  a tea-kettle,  for  infiance,)  it  is  kindled  in 
the  firjl  or  fmalleft  Fire-place  : when  a little  larger 
fire  is  neceffary,  it  is  made  in  the  fecond  Fire-place, 

which 
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which  is  at  the  oppofite  end  of  the  range  : when  a 
ftill  larger  fire  is  required,  it  is  made  in  the  third 
Fire-place,  which  occupies  the  middle  of  the  range. 
If  a large  fire  in  the  fourth  degree  is  wanted,  two 
neighbouring  fires  are  kindled  in  the  jirfi  and  third 
Fire-places : if  in  the  fifth  degree,  the  two  con- 
tiguous  fires  are  lighted  in  the  fecond  and  third 
Fire-places  ; and  when  the  greateft  fire  that  can  be 
made  is  wanted,  ail  the  three  Fire-places  are  at  the 
fame  time  filled  with  burning  fuel. 

In  cafes  where  a fingle  open  Chimney  Fire-place 
of  a moderate  fize,  that  is  to  fay,  from  18  to 
20  inches  in  width,  might  fometimes  be  too  fmall, 
and  a very  wide  fire,  like  that  juft  defcribed,  would 
never  be  wanted,  I would  advife  the  confirmation, 
of  two  feparate  but  adjoining  Fire-places,  the  one 
about  12  inches,  and  the  other  about  18  or 
20  inches  in  width.  Thefe  would,  I imagine, 
anfwer  every  purpofe  for  which  an  open  fire  in  the 
kitchen  could  be  wanted  by  a large  family,  even 
though  they  fhould  (contrary  to  all  my  recommend- 
ations) continue  to  roaft  their  meat  upon  a fpit. 

That  I am  not  unreafonable  enough  to  expert 
that  all  my  recommendations  will  immediately  be 
attended  to,  is  evident  from  the  pains  I take  to  im- 
prove machinery  now  in  ufe,  of  which  I do  not 
approve,  and  which  is  perfectly  different  from  that 
I am  defirous  to  fee  introduced. 

When  my  roafters  fiiall  become  more  generally 
known,  and  the  management  of  them  better  under- 
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flood,  I have  no  doubt  but  that  open  Chimney 
Fire-places,  and  open  fires  of  all  defcriptions,  will 
be  found  to  be  much  lefs  necefi'ary  in  kitchens  than 
they  now  are. 

I am  even  fanguine  enough  to  expedl  that  the 
time  will  come  when  open  fires  will  difappear,  even 
in  our  dwelling  rooms  and  moll  elegant  apartments. 
Genial  warmth  can  certainly  be  kept  up,  and  per- 
fect ventilation  effected  much  better  without  them 
than  with  them  ; and  though  I am  myfelf  ftill 
child  enough  to  be  pleafed  with  the  brilliant  appear- 
ance of  burning  fuel,  yet  I cannot  help  thinking 
that  fomething  elfe  might  be  invented  equally 
attradlive  to  draw  my  attention  and  amufe  my  fight, 
that  would  be  lefs  injurious  to  my  eyes, — lefs  ex- 
penfive, — and  lefs  connedted  with  dirt,  afhes,  and 
other  unwholefome  and  difagreeable  objedls. 

It  is  very  natural  to  fuppofe  that  tnofe  nations 
who  inhabit  countries  where  the  winter  is  moil 
fevere,  mud  have  made  the  greatefl  progrefs  in  con- 
triving means  for  making  their  dwellings  warm 
and  comfortable  in  cold  weather ; and  when,  in 
milder  climates,  the  growing  fcarcity  of  fuel  has 
rendered  the  faving  of  that  article  an  objedt  of  ra- 
tional economy,  it  appears  to  me  to  be  wife  to  fearch 
there  for  the  means  of  doing  it,  where  neceffity  has 
long  fince  rendered  the  ufe  and  highefl  pofiible 
improvement  of  thofe  means  indifpenfable.  And 
the  truly  liberal, — that  is  to  fay,  the  enlightened, 
juft,  and  generous, — feel  no  difficulty  in  acknowledg- 
ing 
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ing  the  ingenuity  and  induftry  of  their  neighbours, 
and  no  humiliation  in  adopting  their  ufeful  inven- 
tions and  improvements. 


Before  I finifh  this  publication  I mull  fay  a few 
words  on  the  conhruclion  of  Cottage  Fire-places. 

It  is,  I am  fenfible,  a long  time  fince  I promifed  to 
pub'lifh  an  Effay  on  that  lubjedt,  and  (till  mean  to 
do  fo;  but  a variety  of  weighty  confederations  have 
engaged  me  to  poffpone  the  putting  of  that  Effay 
out  of  my  hands.  I conceived  the  fubjeef  to  be  of 
very  great  importance,  and  wifhed  to  have  time  to 
make  myfelf  fully  acquainted  with  the  prefent  ftate 
of  cottages,  and  of  the  different  kinds  of  fuel  ufed 
in  them  in  different  parts  of  thefe  kingdoms. — I 
had  with  pain  obferved  the  numerous  miftakes  that 
have  been  made  in  altering  Chimney  Fire-places  on 
the  principles  recommended  in  my  Fourth  Effay, 
and  on  that  account  I was  very  defirous  of  deferring 
the  publication  of  my  diieftions  for  conftrucling 
Cottage  Fire-places,  till  I could  inform  the  public 
where  Cottage  Fire-places,  conftrufted  on  the  prin- 
ciples recommended,  might  be  feen. 

I hope  and  truff  that  in  the  arrangement  of  the 
repofitory  of  the  Royal  Inftitution,  now  fitting  up 
in  this  metropolis,  an  opportunity  will  be  found  for 
exhibiting  Cottage  Fire-places  on  the  mod  perfect 
plans,  as  alfo  of  fhowing  many  other  mechanical 
contrivances  that  may  be  of  general  utility. 

Cottage 
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Cottage  Chimnies,  as  they  are  now  commonly 
conftrmfted  in  moft  parts  of  Great  Britain,  have  a 
very  wide  open  Fire-place,  with  a high  mantle,  and 
large  chimney  corners,  in  which  the  children  fre- 
quently fit  on  little  ftools,  when  in  cold  weather  they 
hover  round  the  fire*  Thefe  chimney  corners  are 
very  comfortable ; and  except  the  whole  room  could 
be  made  equally  fo,  it  would  certainly  be  a pity  to 
deflroy  them  ; but  this,  I am  perfuaded,  may  eafily 
be  done  : in  the  mean  time,  much  may  be  done  to 
make  cottages  warm  and  comfortable,  merely  by  a 
few  fimple  alterations  in  their  prefent  Fire-places. 

As  the  principal  fault  of  thefe  Fire-places  is  the 
enormous  width  of  the  throats  of  their  chimnies, 
which  frequently  occafions  their  fmoking,  and 
always  gives  too  free  a paflage  for  the  warm  air 
of  the  room  to  efcape  up  the  chimney,  a fmaller 
Fire-place  may  be  conftrufted  in  the  rnidft  of  the 
larger  one,  and  the  little  chimney  of  this  fmall 
Fire-place  being  carried  up  perpendicularly  in  the 
middle  of  the  large  Fire-place,  the  'large  chimney 
corners,  without  being  deftroyed,  may  be  arched 
over  and  clofed  in  above,  fo  as  to  leave  no  paflage 
in  thofe  parts  for  the  efcape  of  the  warm  air  of  the 
room  into  the  chimney,  and  from  thence  into  the 
atmofphere. 

The  back  of  the  old  chimney  may  ferve  for 
a back  to  the  new  Fire-place,  and  the  jambs  of  the 
new  chimney  need  not  project  forward  beyond  the 
back  more  than  12  or  15  inches  j fo  that  the  new 
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chimney,  and  every  part  of  it,  may  be  completely 
included  within  the  opening  of  the  old  Fire-place. 
This  is  to  be  done  in  order  to  preferve  the  old 
chimney  corners ; but  in  cafes  where  the  opening 
of  the  old  Fire-place  is  not  fufficiently  wide,  high, 
and  deep,  to  permit  of  the  leaving  of  chimney 
corners  fufficiently  fpacious  to  be  ufeful,  it  will  be 
belt  to  facrifice  thefe  corners,  and  to  proceed  in  a 
different  manner  in  conftru&ing  the  new  Fire- 
place. 

In  this  lafl  cafe  the  back  of  the  new  Fire-place 
ffiould  be  brought  forward,  and  the  new  work 
ffiould  be  executed  agreeably  to  the  direftions  con- 
tained in  my  Fourth  Effay  for  the  conflru&ion  of 
open  Chimney  Fire-places.  If  void  fpaces  ffiould 
remain  on  the  right  and  left  of  the  new  jambs,  they 
will  be  found  ufeful  for  various  purpofes. 

It  is  of  fo  much  importance  to  facilitate  the 
means  of  cooking  to  the  poor,  and  enabling  them 
to  prepare  food  in  different  ways,  that  I think 
it  extremely  defirable  that  each  cottager  ffiould 
have  an  iron  pot  or  digejler,  fo  contrived  as  to  be 
ufed  occafionally  over  his  open  fire,  or,  what  will 
be  much  more  economical,  in  a finall  clofed  Fire- 
place, which  may  be  made  with  a few  bricks  on  one 
fide  of  his  open  Fire-place. 

But  what  would  be  of  more  ufe,  if  poffible,  to  a 
poor  family,  even  than  a good  boiler,  would  be  a 
J mall  oven  of  fheet  iron,  well  put  up  in  brick- 
work. Such  an  oven  would  not  coff  more  than  a 
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few  (hillings ; and  if  properly  fet,  would  lafl  for 
many  years  without  needing  any  repairs.  It  would 
anfwer  not  only  for  baking  houfehold  bread  and 
cakes,  but  might  likewife  be  ufed  with  great 
advantage  in  cooking  rice  puddings,  potatoe  pies, 
and  many  other  kinds  of  nourifhing  food  of  the 
moil  exquifite  tafte,  that  might  be  prepared  at  a 
very  trifling  expence. 

It  is  in  vain  to  expeft  that  the  poor  Ihould  adopt 
better  methods  of  chufing  and  preparing  their  food, 
till  they  are  furnilhed  with  better  implements  and 
utenfils  for  cooking. 

I put  up  an  oven  like  that  I now  recommend 
laft  winter  in  my  lodgings  at  Brompton,  and  have ' 
made  a great  number  of  experiments  with  it,  from 
the  refults  of  which  I am  fully  perfuaded  of  its 
utility.  I pulled  it  down  on  removing  into  the 
houfe  I now  occupy,  but  mean  to  put  it  up  again  as 
foon  as  my  kitchen  fhall  be  ready  to  receive  it. 
As  I put  up  this  oven  merely  as  an  experiment,  in 
order  to  afcertain  by  actual  trials  how  far  it  might 
be  ufeful  to  poor  families,  the  oven  was  made 
fmall,  and  it  was  fet  in  the  cheapefl:  manner,  merely 
with  common  bricks  and  mortar,  without  any  iron 
or  other  coftly  material.  The  grate  of  the  clofed 
Fire-place  (which  was  5 inches  wide  and  about 
8 inches  long)  was  conftrufted  of  three  common- 
bricks  placed  edgewife,  and  a Aiding  brick  was  ufed 
for  clofing  the  door  of  the  Fire-place,  and  another 
for  a regifter  to  the  afh-pit  door-way.  The  oven, 

which 


Of  Kitchen  Fire-places. 


81 


which  is  of  thin  fheet  iron,  is  i8|-  inches  long,  12 
inches  wide,  and  12  inches  high, — and  it  weighs 
juft  1 of  lb.  exclufive  of  its  front  frame  and  front 
door,  which  together  weigh  6|  lb. 

For  a fmall  family  the  oven  might  be  made  of  a 
fmaller  fize, — 11  inches  wide  for  inftance,  10 
inches  high,  and  15  inches  long  ; and  it  is  not  in- 
difpenfably  neceflary  that  it  fhould  have  either 
a front  frame  or  a front  door  of  iron.  It  might  be 
fet  in  the  brick-work  without  a frame,  perfe£Hy  well ; 
and  a flat  twelve-inch  tile,  or  a flat  piece  of  hone, 
or  even  a piece  of  wood,  placed  againfl  its  mouth, 
might  be  made  to  anfwer  inflead  of  an  iron  door. 

The  only  danger  of  injury  to  thefe  ovens  from 
accident  to  which  they  are  liable,  is  that  arifing 
from  carelefnefs  in  making  too  large  a fire  under 
them.  They  require  but  a very  fmall  fire  indeed, 
and  a large  one  is  not  only  quite  unncefiary,  but 
detrimental  on  feveral  accounts.  For  greater  fecu- 
rity  againfl  accidents  from  too  flrong  fires,  I would 
advife  the  Fire-place  to  be  made  extremely — I had 
almofl  faid — ridiculoufly  fmall  ; not  more  than 
from  4 to  5 inches  wide,  from  6 to  8 inches 
long,  and  about  5 inches  deep  ; and  I would  place 
the  bottom  or  grating  of  the  Fire-place  1 1 or 
12  inches  below  the  bottom, of  the  oven.  For  ftill 
greater  fecurity,  the  bottom  of  the  oven,  immedi- 
ately over  the  fire  might,  if  it  fhould  be  found  ne- 
cefiary,  be  defended  by  a thin  plate  of  caft,  ham- 
mered, or  fheet  iron,  full  of  fmall  holes  (as  large  as 
peas J,  placed  about  half  an  inch  from  the  bottom 
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of  the  oven,  and  directly  below  it : but  if  any  com- 
mon degree  of  attention  be  ufed  in  the  manage- 
ment of  the  fire,  this  precaution  will  not,  I am  per- 
fuaded,  be  neceflary. 

In  fetting  thefe  ovens,  care  mud  be  taken  that 
room  be  left  for  the  flame  and  fmoke  to  come  into 
contaft  with  the  oven,  and  furround  it  on  every 
fide ; and  it  can  hardly  be  neceflary  to  add,  that  a 
canal  mull  be  made  by  which  the  fmoke  can  after- 
wards pafs  off  into  the  chimney. 

I once  imagined  that  finall  ovens  for  poor 
cottagers  might  be  made  very  cheap  indeed,  by 
making  only  the  bottom  of  the  oven  of  iron,  and 
building  up  the  reft  with  bricks ; but  on  making 
the  experiment,  it  was  not  found  to  anfwer.  I 
caufed  feveral  ovens  on  this  principle  to  be  con- 
ftrufled  in  my  kitchen,  and  made  many  attempts 
to  correct  their  faults ; but  I found  it  impoflible 
to  heat  them  equally  and  fufficiently.  I then  altered 
my  plan,  by  making  both  the  bottom  and  the  top 
of  fheet  iron.  But  this  even  did  not  anfwer.  It 
might  anfwer,  and  certainly  would  anfwer,  for  a 
perpetual  oven,  like  that  which  I caufed  to  be  made 
in  the  Houfe  of  Induftry  at  Dublin  ; but  if  an  oven 
of  this  kind  is  ever  fuffered  to  become  cold,  it  will 
require  a long  time  to  heat  it  again,  which  is  a cir- 
cumftance  that  renders  it  very  unfit  for  the  ufe  of  a 
poor  family.  The  ovens  I have  recommended, 
conftrudted  entirely  of  thin  fheet  iron,  have  the  ad- 
vantage of  being  heated  almofl:  in  an  inftant,  and 
the  heat  which  penetrates  the  walls  of  their  clofed 
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Fire-places  being  gradually  given  off  after  all  the 
fuel  is  burnt  out,  keeps  them  hot  for  a long  time. 
Care  fhould,  however,  always  be  taken  to  keep 
thefe  ovens  well  clofed  when  they  are  ufed,  and  to 
leave  only  a very  fmall  hole,  when  neceffary,  for 
the  efcape  of  the  generated  fleam  or  vapour. 

For  larger  families  the  oven  may  be  made  larger 
in  proportion  ; or,  what  will  be  flill  more  conve- 
nient, a nefl  of  two,  three,  or  four  fmall  ovens, 
placed  near  to  each  other,  may  be  fo  fet  in  brick- 
work as  to  be  heated  by  one  and  the  fame  fire. 

A nefl  of  four  fmall  ovens,  fet  in  this  manner, 
was  fitted  up  in  the  kitchen  of  the  Military  Aca- 
demy at  Munich,  and  found  very  ufeful : they 
were  rectangular,  each  being  10  inches  wide,  10 
inches  high,  and  16  inches  long;  and  they  were 
placed  two  a-breafl  in  two  rows,  one  immediately 
above  the  other,  the  fides  and  bottoms  of  neigh- 
bouring ovens  being  at  the  diftance  of  about  1 § 
inch  that  the  flame  and  fmoke  which  furrounded 
them  on  every  fide,  might  have  room  to  pafs  be- 
tween them.  The  Fire-place  was  fituated  imme- 
diately below  the  interval  that  feparated  the  two 
lowermofl  ovens,  at  the  diflanceof  about  10  inches 
below  the  level  of  their  bottoms  ; and  by  means  of 
dampers  the  flame  could  be  fo  turned  and  directed 
as  to  increafe  or  diminifh  the  heat  in  any  one  or 
more  of  the  ovens  at  pleafure.  ' 

Thefe  four  ovens  were  furnifhed  with  iron  doors, 
moveable  on  hinges,  which,  in  order  that  they 
g 2 might 
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might  not  be  in  the  way  of  each  other,  opened  two 
to  the  right  and  two  to  the  left.. 

In  a large  kitchen,  where  a variety  of  different 
kinds  of  food  are  baked  at  the  fame  time,  or  on 
the  fame  day,  it  is  eafy  to  perceive,  that  a ned  of 
fmall  ovens  rauft  be  very  ufeful,  much  more  fo 
than  one  large  oven  equal  in  capacity  to  them  all  j 
for  befides  the  inconvenience  in  cooking  a variety 
of  different  things  in  the  fame  oven,  that  arifes  from 
the  promifcuous  mixture  of  various  exhalations 
and  fmells,  the  procefs  going  on  in  one  difh  muff 
often  be  difturbed  by  opening  the  oven  to  put  in, 
or  take  out  another,  and  the  heat  can  never  be  fo 
regulated  as  to  fuit  them  all. 

But  the  cook  of  the  Military  Academy  at  Mu- 
nich finds  the  neff  of  ovens  ufeful,  not  merely  for 
baking  : he  ufes  them  alfo  for  dewing  and  for 
boiling,  with  great  fuccefs.  A large  quantity  of 
cold  liquid  cannot,  it  is  true,  be  heated  and  made 
to  boil  in  a very  fhort  time  in  one  of  thefe  ovens, 
but  a faucepan  or  boiler,  whofe  contents  are 
already  boiling-hot,  being  placed  in  one  of  them, 
a gentle  boiling  may  be  kept  up  for  a great  length 
of  time,  with  the  confumption  of  an  exceedingly 
fmall  quantity  of  fuel. 

With  regard  to  the  expence  or  cod  of  fuch  a 
ned  of  ovens,  it  could  not,  or  at  lead  ought  not  to 
be  confiderable.  If  they  were  each  1 2 inches  wide, 
12  inches  high,  and  16  inches  long,  they  would 
not  weigh  more  than  151b.  each,  their  doors  in- 
cluded ; 
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eluded ; and  this  would  make  but  60  lb.  for  the 
weight  of  the  whole  neft,  fuppofing  it  to  confift  of 
four  ovens.  I do  not  know  what  price  might  be 
demanded  by  the  artificers  in  this  country,  or  by 
the  trade,  for  work  of  this  kind,  but  I fhould  think 
they  might  well  afford  to  fell  thefe  ovens,  properly 
made,  and  ready  for  fetting,  at  lefs  than  6d.  the 
pound,  avoirdupois  weight.  The  Iheet  iron  would 
coft  them  in  the  market,  at  the  firft  hand,  not 
more  than  about  3^  d.  per  pound.  The  expence 
of  fetting  the  ovens  would  not  be  qonfiderable, 
efpecially  as  only  one  fmall  Fire-place  would  be 
neceffary. 

In  fome  future  publication,  or  in  a fubfequent 
part  of  this  Effay,  I fhall  give  a defign  of  one  of 
thefe  nefts  of  ovens,  with  an  exaft  eftimate  of  the 
expence  of  it ; in  the  mean  time  I will  endeavour 
to  get  one  of  them  put  up  for  the  public  infpe&ion 
at  the  Royal  Inflitution. 

I cannot  clofe  this  Chapter  without  once  more 
calling  the  attention  of  my  reader  to  the  neceffity 
of  furnilhing  the  canal  that  carries  away  the  fmoke 
into  the  chimney  with  a damper.  If  this  is  not  done 
in  Jetting  the  ovens  I have  juft  been  deferibing,  it 
will  be  quite  impoffible  to  manage  the  heat  pro- 
perly. For  the  Fire-place  of  a fmall  oven  for  the 
family  of  a cottager,  a common  brick  may  be 
made  to  anfwer  very  well  as  a damper ; and,  in- 
deed, a very  good  damper  for  any  fmalL  Fire- 
place may  be  made  with  a brick,  or  a tile,  or  a 
piece  of  ftone. 
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If,  in  addition  to  the  introduction  of  a good 
damper,  care  be  taken  to  caufe  the  frnoke  to  de- 
fcend  about  12  or  15  inches  juft  after  it  has  quitted 
the  oven  (or  the  boiler),  and  before  it  is  permitted 
to  rife  up  and  go  off  into  the  chimney,  this  will 
greatly  contribute  to  the  economy  of  fuel. 

It  is  furely  not  neceffary  that  I fhould  again  ob- 
ferve  how  very  effential  it  is  in  altering  open  Chim- 
ney Fire-places, — whether  they  belong  to  kitchens, 
— to  the  dwelling-rooms  of  the  opulent, — or  to 
cottages,  to  build  up  their  backs  and  fides, — in 
that  part  efpecially  which  contains  and  is  occupied 
by  the  burning  fuel, — with  fire-bricks  or  with 
ftone  ; and  never  in  any  cafe  to  kindle  a fire  againft 
a plate  of  iron. 

If  all  the  metal  in  a regifter  ftove,  except  the 
front,  and  the  front  and  bottom  bars,  were  re- 
moved, and  the  back  and  fides  built  up  properly 
with  fire-bricks,  or  partly  with  fire-bricks  and 
partly  with  fire-ftone,  it  would  make  a moft  excel- 
lent Fire-place. 

This  laft  obfervation  is,  I acknowledge,  in  forne 
degree  foreign  to  my  prefent  fubjeCt ; but  as  it  is 
well  meant,  I hope  it  will  be  well  received. 

In  a Supplementary  Effay  now  preparing  for  the 
prefs,  in  which  will  be  publifned  fuch  additional  re- 
marks and  obfervarions  to  all  my  former  Effays  as 
may  be  neceffary  to  their  complete  explanation  and 
elucidation,  I fhall  take  occafion  to  enter  fully  into 
the  fubjeCt  of  Chimney  Fire-places,  and  fhall  en- 
deavour to  fhow,  at  fome  length,  why  it  is  improper 

and 
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and  ill-judged  to  conftruft  the  Tides  and  backs  of 
their  grates  of  iron,  or  of  any  other  metallic  fub- 
flance. 

In  a Second  Part  which  will  be  added  to  this 
(Tenth)  Effay,  particular  directions  will  be  given  for 
conftruCting  boilers,  Iteam  difhes,  ovens,  roafters, 
and  various  other  implements  and  utenfils  ufed 
in  cookery ; and  a detailed  plan  will  be  laid  before 
the  public  for  improving  the  kitchen  utenfils  of 
cottagers  and  other  poor  families. 

I have  been  induced  to  referve  thefe  various 
matters  for  a feparate  publication,  in  order  to 
accommodate  my  writings  as  much  as  is  poffible  to 
the  convenience  of  the  various  claffes  of  readers  into 
whofe  hands  they  are  likely  to  come.  The  Plates, 
which  were  indifpenfably  neceffary  to  elucidate  the 
defcriptions  contained  in  the  preceding  Chap- 
ters, (which  have  been  admirably  executed  by 
that  excellent  artift  Lowry,)  could  not  fail  to 
enhance  very  confiderably  the  price  of  this  publica- 
tion, and  on  that  account  I was  defirous  to  detach 
and  publilh  feparately  all  fuch  popular  parts  of  the 
fubjects  I have  undertaken  to  treat  in  this  Effay,  as 
appeared  to  me  to  bid  fair  to  be  molt  read,  and  to 
be  of  moll  general  utility. 

Whether  the  reader  agrees  with  me  or  not 
in  refpedt  to  the  validity  of  the  reafons  which  have 
determined  my  judgment  on  this  occafion,  I hope 
and  trull  that  he  will  do  me  the  jultice  to  believe, 
that  I have  no  wilh  fo  much  at  my  heart  as  to 
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render  my  labours  of  fome  real  and  lading  utility 
to  mankind.  How  happy  {hall  I be  when  I come 
to  die,  if  I can  then  think  that  I have  lived  to  fome 
ufeful  purpofe ! 


The  End  of  the  First  Part  of  the  Tenth  Essay. 


APPENDIX 


TO  THE 

FIRST  PART  OF  THE  TENTH  ESS  AT. 


An  account  of  the  expence  of  fitting  up  a fintall  Oven, 

qince  the  foregoing  fheets  were  printed  off,  I have 
^ caufed  a fmall  oven  of  fheet  iron  to  be  made, 
and  fet  in  brick-work,  for  the  exprefs  purpofe  of 
afcertaining  the  cofl:  of  it.  This  oven,  which  is 
fuch  as  would  be  proper  for  the  ufe  of  a fmall  poor 
family,  is  1 1 inches  wide,  n inches  high,  and  15I 
inches  long ; and  it  weighs  6 lb.  2 oz.  At  its 
mouth  or  opening,  the  lheet  iron  is  turned  back  iir 
fuch  a manner  as  to  form  a rim,  half  an  inch  wide, 
proje&ing outwards;  which  rim  ferves  to  ftrengthen 
the  oven,  and  is  likewife  ufeful  in  fixing  it  in  the 
brick-work. 

The  whole  oven  is  conftru&ed  of  two  pieces  of 
fheet  iron,  of  unequal  dimenfions,  the  largefl  piece 
(which  is  about  i6±  inches  wide  by  45  inches  long) 
forming  the  top,  bottom,  and  two  fides  j and  the 
fmallelt  (which  is  about  12  inches  fquare)  forming 
the  end.  Thefe  fheets  of  iron  are  united  by  feams 
without  rivets.  One  feam  only  runs  through  the 
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oven  in  the  direction  of  its  length,  and  that  is  fitu- 
ated  in  the  middle  of  the  upper  part  of  it. 

A good  workman  was  employed  juft  two  hours 
in  making  this  oven,  but  there  is  no  doubt  but  the 
work  might  be  done  in  a Ihorter  time  by  a man  ac- 
cuftoined  to  that  kind  of  manufacture,  efpecially  if 
the  proper  means  were  ufed  for  facilitating  and  ex- 
pediting the  labour. 

The  fheet  iron  ufed  in  the  conftruCtion  of  this 
oven, — which  was  of  the  very  beft  quality, — coft 
34  s.  per  grofs  hundred  of  1 1 2 lb.  which  is  at  the 
rate  of  3fd.  and  T3T  of  a farthing  per  lb. — The 
quantity  ufed — 6 lb.  2 oz,  muft  therefore  have  coft 
is.  io£  d.  and  r-Lr  part  of  a farthing. 

If  now  we  allow  two  ounces  for  waftage,  this  will 
bring  the  quantity  neceflary  for  conftruCting  one  of 
thefe  ovens  to  6|  lb.  which  quantity,  at  the  rate 
above  mentioned,  would  coft  fomething  lefs  than 
is.  1 1 d.  ; and  if  to  this  fum  we  add  1 s.  for  the 
making,  this  will  bring  the  prime  coft  of  the  oven 
to  2 s.  1 1 d. 

Let  us  allow  20  per  cent,  for  the  profit  of  the 
manufacturer,  and  Hill  the  price  of  the  oven  to 
buyers  will  be  only  3 s.  6d.  * 

In  order  to  afcertain  the  expence  of  fetting  one 
of  thefe  ovens  in  brick-work,  I caufed  that  above 

* The  oven  I have  here  defcribed  was  made  by  Mr.  Summers,  iron- 
monger, of  New  Bond  (treet,  who,  before  I acquainted  him  with  the 
above  computations,  offered  to  furnifli  thefe  ovens  in  any  quantities  at 
4s.  a-piece.  This,  for  the  offer  of  a manufacturer,  I thought  not 
unreasonable. 
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defcribed  to  be  put  up  In  the  middle  of  a wide 
chimney  Fire-place  in  my  houfe  in  Brompton-Row; 
and  the  work  was  executed  with  as  much  care  and 
attention  as  was  neceffary,  in  order  to  render  it 
ftrong  and  durable.  In  doing  this  1 14  bricks  were 
ufed,  and  fomething  lefs  than  3 hods  of  mortar ; 
and  the  bricklayer  performed  the  job  in  3 hours 
and  10  minutes. 

Three  bricks  fet  edgewife  formed  the  grate  or 
bottom  of  the  Fire-place ; the  middle  brick  being 
placed  vertically,  and  thofe  on  each  fide  of  it  in- 
clining a little  inwards  above,  to  give  a more  free 
pafiage  to  the  falling  alhes. 

The  entrance  into  the  Fire-place  was  clofed  with 
a Hiding  brick,  and  another  brick  ferved  as  a re- 
gifter  to  the  alh-pit  door-way  ; a third  ferved  as  a 
damper  to  the  canal  that  carried  off  the  fmoke  into 
the  chimney  ; and  the  oven  itfelf  was  clofed  with  a 
twelve-inch  tile. 

The  expence  of  fetting  this  oven  was  eftimated 


as  follows  : 

5.  d. 

1 14  bricks,  at  3 s.  per  hundred  - 3 4 

3 hods  of  mortar,  at  4d.  - - 1 o 

1 twelve-inch  tile,  at  4d.  - - 04 

Bricklayer’s  labour  - 16 


Total  6 2 

If  to  this  fum  we  add  the  amount  of  the 
ironmonger’s  bill  for  the  oven 

The  whole  expence  will  turn  out  - 98 

The 
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The  mat's  of  brick-work  in  which  this  oven  is  fet 
Is  juft  2 feet  wide,  194-  inches  deep,  meafured  from 
front  to  back, — and  3 feet  34.  inches  high.  The 
chimney  Fire-place  in  which  it  is  placed  is  3 feet 
wide,  3 feet  3 * inches  high,  and  20  inches  deep. 

If  the  oven  had  been  fet  in  one  corner  of  this 
Fire-place,  inftead  of  occupying  the  middle  of  it, 
near  one  quarter  of  the  bricks  that  were  ufed  might 
have  been  faved  ; but  if  in  building  a new  chimney 
a convenient  place  were  chofen  and  prepared  for 
jt,  an  oven  of  this  kind  might  be  put  up  at  a very 
fmall  expence  indeed  ; perhaps  for  3 s.  or  3 s.  6d., 
which  would  reduce  the  coft  of  the  oven,  when  fet, 
to  about  7 s.  or  7 s.  6d. 

Though  the  bricklayer  was  above  3 hours  put-, 
ting  up  this  oven,  yet,  as  it  was  the  firft  he  ever 
fet,  there  is  no  doubt  but  that  he  was  confiderably 
longer  in  doing  the  work  on  that  account.  He 
thinks  he  could  put  up  another  in  two  hours,  and 
J am  of  the  fame  opinion. 

I think  it  would  be  advifeable,  in  order  to  facili- 
tate ftowage  and  carriage  of  thefe  fmall  ovens,  al- 
ways to  manufacture  them  in  nefts  of  four,  one 
within  the  other,  even  when  they  are  defigned  to 
be  fold,  and  to  be  put  up  fingly ; for  it  can  be 
of  no  great  importance  whether  they  be  a quarter 
of  an  inch  or  half  an  inch  wider,  or  narrower  j and 
it  will  often  be  a great  convenience  to  be  able  to 
pack  them  one  within  the  other,  efpecially  when 
they  are  to  be  fent  to  any  confiderable  diftance. 
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If  care  be  taken  in  making  them,  to  preferve 
their  forms  and  dimenfions,  and  if  the  feams  of 
the  metal  be  properly  beaten  down,  the  difference 
in  the  fizes  of  two  ovens  that  will  fit  one  within 
the  other  need  not  be  very  confiderable. — But  I 
forget  that  I am  writing  for  the  cleverefl:  and  mo!l 
experienced  workmen  upon  the  face  of  the  earth, 
to  whom  the  utility  of  thefe  contrivances  is  per- 
fedtly  familiar,  and  who,  without  waiting  for  my 
fuggeftions,  will  not  fail  to  put  them  all  in  prac- 
tice. 

Though  there  is  nothing  I am  more  anxious  to 
avoid  than  tiring  my  reader  with  ufelefs  repeti- 
tions, yet  I cannot  help  mentioning  once  more  the 
great  importance  of  caufing  the  fmoke  that  heats 
one  of  the  ovens  I have  been  defcribing,  to  de- 
fcend  at  leaft  as  low  as  the  level  of  the  bottom  of 
the  oven,  after  it  has  pafled  round  and  over  if, 
before  it  is  permitted  to  rife  up  freely  and  efcape 
by  the  chimney  into  the  - atmofphere.  In  fetting 
the  oven,  and  forming  the  canal  for  carrying  off 
the  fmoke  from  the  oven  into  the  chimney,  this 
may  eafily  be  effected  ; and  if  it  be  done,  the  oven 
will  retain  its  heat  for  a great  length  of  time 
even  after  the  fire  is  gone  out ; — but  if  it  be.  not 
done,  the  fire  muff  conftantly  be  kept  up,  or  the 
oven  will  foon  be  cooled  by  the  cold  air  that  will 
not  fail  to  force  its  way  through  the  Fire-place  and 
up  the  chimney. 

From  the  refult  of  this  experiment  it  appears, 
that  an  oven  of  the  kind  recommended  is  very  far 
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from  being  an  expenfive  article  ; and  there  is  na 
doubt  but  that,  with  a little  care  in  the  manage- 
ment of  the  fire,  an  oven  of  this  fort  would  lad 
many  years  without  wanting  any  repairs.  It  is 
hardly  neceffary  for  me  to  add,  that  a neft  of  thefe 
fmall  ovens,  confiding  of  three  or  four,  put  up 
together,  and  heated  by  a fingle  fire,  would  be 
very  ufeful  in  the  kitchen  of  a private  gentleman, 
and  indeed  of  every  large  family.  • 

If  nefts  of  fmall  ovens  fhould  come  into  ufe, 
(which  I cannot  help  thinking  will  be  the  cafe,)  it 
would  be  bed,  as  well  for  convenience  in  carriage 
as  for  other  reafons,  to  make  thofe  which  belong 
to  the  fame  ned,  not  precifely  of  the  fame  dimen- 
fions,  but  varying  in  fize  juft  fo  much  as  fhall  be 
neceffary,  in  order  that  they  may  be  packed  one- 
within  the  other. 
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PREFACE. 


I too  often  find  myfelf  in  fituations,  in  which  I 
feel  it  to  be  neceffary  to  make  apologies  for  de- 
lays and  irregularities  in  the  publication  of  my 
writings.  This  Second  Part  of  my  Tenth  EfTay 
w^s  announced  in  the  beginning  of  the  year  1800  $ 
and  it  ought  certainly  to  have  made  its  appear- 
ance long  ago ; but  a variety  of  circumftances  have 
confpired  to  retard  its  publication. 

* 

During  feveral  months,  almoft  the  whole  of  my 
time  was  taken  up  with  the  bufinefs  of  the  Royal 
Institution  ; and  thofe  who  are  acquainted  with 
the  nature  and  objevfts  of  that  noble  efdablifh- 
ment,  will,  no  doubt,  think  that  I judged  wifely, 
in  preferring  its  interefls  to  every  other  concern. 
For  my  own  part,  I certainly  confider  it  as  being 
by  far  the  mold  ufeful,  and  confequently  the  mold 
important  undertaking  in  which  I was  ever  en- 
gaged, and  of  courfe  I feel  deeply  interelled  in 
its  fuccefs.  The  diftinguifhed  patronage,  and  li- 
beral fupport,  it  has  already  received,  afford  good 
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ground  to  hope  that  it  will  continue  to  profper, 
and  be  a lafting  monument  of  the  liberality  and 
enterprizing  fpirit  of  an  enlightened  nation. 

It  is  certainly  a proud  circumftance  for  this 
country,  that,  in  times,  like  the  prefen!  , and  under 
the  accumulated  preffure  of  a long  and  expenfive 
war,  individuals  generoully  came  forward,  and  fub- 
fcribed,  in  a very  thort  time,  no  lefs  a fum  than 
thirty  thoujand  pounds  Jlerling,  for  the  noble  pur- 
pofe  of  “ DIFFUSING  THE  KNOWLEDGE  AND 
“ FACILITATING  THE  GENERAL  INTRODUC- 
“ TION  OF  NEW  AND  USEFUL  INVENTIONS 
“ AND  IMPROVEMENTS.” 

In  the  repojitory  of  this  new  eftablifliment,  will 
be  found.  Specimens  of  all  the  Mechanical  Im- 
provements which  I have  ventured  to  recommend 
to  the  Public  in  my  EfTkys, 
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ESSAY  X. — PART  II; 


CHAP.  IV. 

I 

An  Account  of  a new  Contrivance  for  roafting  meat . — • 
Circumftance  'which  gave  rife  to  this  invention . — 
Means  ufed  for  introducing  it  into  common  ife. — - 
Lift  of  tradefmen  who  manufacture  Roafters. — Num- 
ber of  them  that  have  already  been  fold. — Defcrip- 
tton  of  the  Roajler. — Explanation  of  its  action. — ■ 
Reafons  why  meat  roafted  in  this  machine  is  better 
iajled  and  more  wholefome  than  when  roafted  on  a 
fpit. — It  is  not  only  better  tafted , but  alfo  more 
in  quantity  when  cooked. — Directions  for  fetting 
Roafters  in  brick-work. — Directions  for  the  manage- 
ment of  a Roafter. — Mifcellaneous  obfervations  re- 
Jpe Cling  Roafters  and  ovens. 

T‘  here  is  no  procefsof  cookery  more  trouble  - 
fome  to  the  cook,  or  attended  with  a greater 
tvafte  of  fuel,  than  roafting  meat  before  an  open 
fire. 

Having  had  occaficn,  feveral  years  ago,  to  fit  up 
a large  kitchen  (that  belonging  to  the  Military 
Academy  at  Munich)  in  which  it  was  neqeflary 
to  make  arrangements  for  roafting  meat  every  day 
for  near  200  perfons,  I was  led  to  confider  this 
fubjed  with  feme  attention ; and  I availed  my- 
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felf  of  the  opportunity  which  then  offered,  to 
make  a number  of  interefting  experiments ; from 
the  refults  of  which,  I was  enabled  to  conftrudt  a 
machine  for  Roafting,  which  upon  trial  was  found 
to  anfwer  fo  well,  that  I thought  it  deferving  of 
being  made  known  to  the  Public  : accordingly, 
during  the  vifit  I made  to  this  country  in  the 
years  t 795  and  1796,  I caufed  two  of  thefe 
Roafters  to  be  conftrudted  in  London — one,  at  the 
houfe  then  occupied  by  the  Board  of  Agricul- 
ture, and  the  other,  at  the  Foundling  Hospital  ; 
and  a third  was  put  up,  under  my  direction,  in 
Dublin,  at  the  houfe  of  the  Dublin  Society. 

All  thefe  were  found  to  anfwer  very  well,  and  they 
were  often  imitated;  but  I had  the  mortification  to 
find,  on  my  return  to  England  in  the  year  1798, 
that  fome  miftakes  had  been  made  in  the  con- 
ftrudtion,  and  many  in  the  management  of  them. 
Their  fire-places  had  almoft  univerfally  been  made 
three  or  four  times  as  large  as  they  ought  to  have 
been ; as,  neither  the  cooks,  nor  the  bricklayers 
who  were  employed  in  fetting  them,  could  be  per- 
fuaded  that  it  was  poffible  that  any  thing  could  be 
fufficiently  roafted  with  a fire,  which  to  them  ap- 
peared to  be  ridicitloufv  fma/l ; and  the  large 
quantities  of  fuel  which  was  introduced  into  thefe 
capacious  fire-places,  not  only  deftroyed  the  ma- 
chinery very  foon,  but,  what  was  ftill  more  fatal 
to  the  reputation  of  the  contrivance,  rendered  it 
impoffible  for  the  meat  to  be  well  roafted. 

When  meat,  furrounded  by  air,  is  expofed  t® 
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the  aCtion  of  very  intenfe  heat,  its  furface  is  foon 
fcorched  and  dried ; which,  preventing  the  meat 
from  penetrating  freely  to  the  center  of  the  piece, 
the  meat  cannot  poffibly  be  equally  roafted 
throughout. 

Thefe  miftakes  could  not  fail  to  difcredit  the 
invention,  and  retard  its  introduction  into  general 
ufe  ; but,  being  convinced,  by  long  experience,  of 
the  utility  of  the-  contrivance,  as  well  as  by  the 
unanimous  opinion,  in  its  favour,  of  all  thofe  who 
had  given  it  a fair  trial,  I was  refolved  to  perfift  in 
my  endeavours  to  make  it  known,  and,  if  poffible, 
to  bring  it  into  ufe  in  this  country.  The  Roafter, 
in  the  kitchen  of  the  Military  Academy  at  Mu- 
nich, had  been  in  daily  ufe  more  than  eight  years  5 
and  many  others  in  imitation  of  it,  which  had  been 
put  up  in  private  families  in  Bavaria,  and  other 
parts  of  Germany,  and  in  Switzerland,  had  been 
found  to  anfwer  perfectly  well j and  as  that  in  the 
kitchen  of  the  Foundling  Hofpital,  in  London, 
had  likewife,  during  the  experience  of  two  years, 
been  found  to  perform,  to  the  entire  fatisfaCtion  of 
thofe  who  have  the  direction  of  that  noble  Infti- 
tution,  I was  juftined  in  concluding,  that,  where-4 
ever  the  experiment  had  failed,  it  mult  have  been 
owing  to  malmanagement.  And  1 was  the  more 
anxious  to  get  this  contrivance  brought  into  ge- 
neral ufe,  as  I was  perfectly  convinced,  that  meat 
roafted  by  this  new  procefs,  is  not  merely  as  good, 
but  decidedly  better , that  is  to  fay,  more  delicate, 
more  juicy,  more  favory,  and  higher  flavoured,  than 

h 4 when 


102  Of  Kitchen  Fire-places. 

when  roafted  in  the  common  way — on  a fpit,  be- 
fore an  open  fire. 

A real  improvement  in  the  art  of  cookery,  which 
unites  the  advantage  of  economy  with  wholefome- 
nefs,  and  an  increafe  of  enjoyment  in  eating,  ap- 
peared to  me  to  be  very  interefting ; and  I attended 
to  the  fubjedt  with  all  that  zeal  and  perfeverance 
which  a convidion  of  its  importance  naturally 
infpired. 

On  my  return  to  this  country,  in  the  autumn  of 
the  year  1798,  one  of  the  firft  things  I undertook 
in  the  profecution  of  my  favourite  purfuit,  was  to 
engage  an  ingenious  tradefman,  who  lives  in  a part 
of  the  town  which  is  much  frequented  (Mr.  Sum- 
mers, ironmonger,  of  New  Bond-ftreet)  to  put  up  a 
Roafter  in  his  own  kitchen ; — to  inftrudt  his  cook 
in  the  management  of  it ; — to  make  daily  ufe  of  it; 
to  fhew  it  in  adtual  ufe  to  his  cuftomers,  and  others 
who  might  defire  to  fee  it ; and  alfo  to  allow  other 
cooks  to  be  prefent,  and  aflift  when  meat  was 
roafted  in  it,  in  order  to  their  being  convinced  of 
its  utility,  and  taught  how  to  manage  it.  I like- 
wife  prevailed  on  him  to  engage  an  intelligent 
bricklayer  in  his  fervice,  who  would  fubmit  to  be 
taught  to  fet  Roafters  properly;  and  who  would 
follow,  without  deviation,  the  directions  he  fhould 
receive.  All  thefe  arrangements  were  carried  into 
execution  in  the  beginning  of  the  year  17 99  ; and 
fince  that  time  Mr.  Summers  has  fold,  and  put  up, 
no  lefs  than  260  Roafters,  all  of  which  have  been 
found  to  aniwer  perfectly  well ; and  although  he 
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employs  a great  many  hands  in  the  manufacture  of 
this  new  article,  he  is  not  able  to  latisfy  all  the 
demands  of  his  numerous  cullomers. 

Many  of  thefe  Roafters  have  been  put  up  in  the 
houfes  of  perfons  of  the  higheft  rank  and  diftinc- 
tion;  others  in  the  kitchens  of  artificers  and  tradef- 
men;  and  others,  again,  in  fchools,  taverns,  and 
other  houfes  of  public  refort;  and  in  all  thefe  dif- 
ferent fituations,  the  ufe  of  them  has  been  found  to 
be  economical,  and  advantageous  in  all  refpets. 

Several  other  tradefmen  in  London  have  alfo 
been  engaged  in  the  manufacture  of  Roafters.  Mr. 
Hopkins,  of  Greek-ftreet,  Soho,  ironmonger  to  the 
King,  made  that  which  is  at  the  Foundling  hof- 
pital,  likewife  that  which  was  put  up  in  the  houfe 
formerly  occupied  by  the  Board  of  Agriculture 
and  he  informs  me,  that  he  has  fold  above  200 
others,  which  have  been  put  up  in  the  kitchens  of 
various  hofpitals  and  private  families,  in  the  capi- 
tal, and  in  different  parts  of  the  country. 

Meffrs.  Moffat  and  Co.  of  Great  Queen-ftreet, 
Lincoln’s-Inn  Fields,  and  Mr.  Feetham,  of  Ox- 
ford-ftreet ; as  alfo  Mr.  Gregory,  Mr.  Spotfwood, 
Mr.  Hanan,  and  Mr.  Briadwood,  in  Edinburgh  ; 
have  engaged  in  the  manufacture  of  them.  Other 
tradefmen,  no  doubt,  with  whofe  names  I am  not 
acquainted,  have  manufactured  them  ; and  as  there 
is  no  difficulty  whatever  in  their  contraction,  and 
as  all  perfons  are  at  full  liberty  to  manufacture  and 
fell  them,  I hope  foon  to  fee  thefe  Roafters  become 
a common  article  of  trade. 
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I have  done  all  that  was  in  my  power  to  improve 
and  to  bring  them  forward  into  notice;  and  all  my 
withes  refpedting  them  will  be  accomplilhed,  if 
they  fhould  be  found  to  be  ufetul;  and  if  the 
public  is  furnifhed  with  them  at  reafonable 
prices. 

Several  Roaflers,  conftrudted  by  different  work- 
men, may  be  fedn,  forne  of  them  fet  in  brick-work, 
and  others  not,  at  the  Repofitory  of  the  Royal 
Inftitution. 

I have  delayed  thus  long  to  publifh  a defcription 
of  this  contrivance,  in  order  that  its  ufefulnefs 
might  previoufly  be  efhablitlied  by  experience; 
andalfo,  that  I might  be  able,  with  the  defcription, 
to  give  notice  to  the  public  where  the  thing  de- 
fcribed  might  be  feen.  I wras  likewife  defirous  of 
being  able  at  the  fame  time,  to  point  out  fever al 
places  where  the  article  might  be  had. 

Thefe  objects  having  been  fully  accomplifhed,  I 
fhall  now  proceed  by  giving 

An  Account  of  the  Roaster,  and  of  the  Prin- 
ciples on  which  it  is  conjirudted. 

W hen  I firft  fet  about  to  contrive  this  machine, 
meditating  on  the  nature  of  the  mechanical  and 
chemical  operations  that  take  place  in  the  culinary 
procefs  in  queftion,  it  appeared  to  me  that  there 
could  not  pofiibly  be  any  thing  more  neceffary  to 
the  roafting  of  meat  than  heat , in  certain  degrees 
of  intenfity,  accompanied  by  certain  degrees  of 
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drynefs  ; and  I thought,  if  matters  could  be  fo  ar- 
ranged, by  means  of  Ample  mechanical  con- 
trivances, that  the  cook  fliould  be  enabled,  not 
only  to  regulate  the  degrees  of  heat  at  pleafure,  but 
alfo  to  combine  any  given  degree  of  heat  with  any 
degree  of  moifure,  or  of  drynefs  required  ; this  would 
unqueftionably  put  it  in  his  power  to  perform 
every  procefs  of  roofing  in  the  higheft  poflible 
perfection. 

The  means  I ufed  for  attaining  thefe  ends,  will 
appear  by  the  following  defcription  of  the  ma- 
chinery I caufed  to  be  conftruCted  for  that  pur- 
pose. 

The  molt  effential  part  of  this  machinery  which 
I (hall  call  the  body  of  the  Roafter  (fee  fig.  14.) 
is  an  hollow  cylinder  of  fheet-iron,  which,  for  a 
Roafter  of  a moderate  fize,  may  be  made  about 
18  inches  in  diameter,  and  24  inches  long;  clofed 
at  one  end,  and  fet  in  an  horizontal  potition  in  a 
mafs  of  brick-work,  in  fuch  a manner  that  the 
flame  of  a fmall  fire,  which  is  made  in  a clofed 
fire-place  direftly  under  it,  may  play  all  round  it, 
and  heat  it  equally  and  expeditioufly.  The  open 
end  of  this  cylinder,  which  fhould  be  even  with 
the  fr*nt  of  the  brick-work  in  which  it  is  fet,  is 
clofed  either  with  a double  door  of  fheet-iron,  or 
with  a (ingle  door  of  (heet-iron  covered  on  the 
outfide  with  a pannel  of  wood ; and  in  the  cylin- 
der there  is  an  horizontal  (helf,  made  of  a flat 
plate  of  (heet-iron,  which  is  fupported  on  ledges 
iivetted  to  the  infide  of  the  cylinder,  on  each  fide 
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of  it.  This  fhelf  is  fituated  about  three  inches 
below  the  center  or  level  of  the  axis  of  the  body 
of  the  Roafter,  and  it  ferves  as  a fupport  for  a 
dripping-pan,  in  which,  or  rather  over  which  the 
meat  to  be  roafted  is  placed. 

This  dripping-pan,  which  is  made  of  fheet- 
iron,  is  about  two  inches  deep,  16  inches  wide 
above,  15I  inches  in  width  below,  and  22  inches' 
long  ; and  it  is  placed  on  four  fhort  feet  ; or  what 
is  better,  on  two  long  Aiders,  bent  upwards  at 
their  two  extremities,  and  fattened  to  the  ends 
of  the  dripping-pan,  forming,  together  with  the 
dripping-pan,  a kind  of  fledge;  the  bottom  of  the 
dripping-pan  being  raifed  by  thefe  means  about  art 
inch  above  the  horizontal  ttielf  on  which  it  is  fup- 
ported. 

In  order  that  the  dripping-pan  on  being  puttied 
into  or  drawn  out  of  the  Roafter  may  be  made  to 
preferve  its  directtion,  two  ftrait  grooves  are  made 
in  the  fhelf  on  which  it  is  fupported,  which,  re- 
ceiving the  Aiders  of  the  dripping-pan,  prevent  it 
from  dipping  about  from  Ade  to  tide,  and  ftriking 
ngainft  the  Ades  of  the  Roatter.  The  front  ends 
of  thefe  grooves  are  feen  in  figure  14,  as  are  alfd 
the  front  ends  of  the  Aiders  of  the  dripping-pan, 
and  one  of  its  handies. 

In  the  dripping-pan,  a gridiron  (feen  in  fig.  14.)" 
is  placed,  the'  horizontal  bars  of  which  are  on  a 
level  with  the  Ades  or  brim  of  the  dripping-pan, 
and  on  this  gridiron  the  meat  to  be  roafted  is  laid ; 
care  being  taken  that  there  be  always  a fufficient 

quantity 
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quantity  of  water  in  the  dripping-pan  to  cover  the 
whole  of  its  bottom  to  the  height  of  at  leaft  half 
or  three  quarters  of  an  inch. 

This  water  is  eflential  to  the  fuccefs  of  the  pro- 
cefs  of  roafling : it  is  defigned  for  receiving  the 
drippings  from  the  meat,  and  preventing  their 
falling  on  the  heated  bottom  of  the  dripping-pan, 
where  they  would  be  evaporated,  and  their  oily 
parts  burnt  or  volatilized,  filling  the  Roafter  with 
ill-fcented  vapours  which  would  fpoil  the  meat,  by 
giving  it  a difagreeable  tafle  and  fin  ell. 

It  was  with  a view  more  effectually  to  defend 
the  bottom  of  the  dripping-pan  from  the  fire,  and 
prevent  as  much  as  poffible  the  evaporation  of  the 
water  it  contains,  that  the  dripping-pan  was  raifed 
on  feet  or  Aiders,  inftead  of  being  merely  fet  down 
on  its  bottom  on  the  fhelf  which  fupports  it  in 
the  Roafter, 

Alate  improvement  has  been  made  in  the  arrange- 
ment of  the  dripping-pan,  byan  ingenious  workman 
at  Norwich,  Mr.  Froft,  who  has  been  employed  in 
putting  up  Roaflers  in  that  part  of  the  country; 
an  invention  which  I think  will,  in  many  cafes, 
if  not  in  all,  be  found  very  ufeful.  Having  put 
a certain  quantity  of  water  into  the  principal  drip- 
ping-pan, which  is  conftruded  of  fheet-iron,  he 
places  a fecond,  fhallower,  made  of  tin,  and 
Handing  on  four  fhort  feet,  into  the  firft,  and  then 
places  the  gridiron  which  is  to  fuppor.t  the  meat 
in  this  fecond  dripping  pan.  As  the  water  in  the 
firfl  keeps  the  fecond  cool,  there  is  no  necehity 

for 
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for  putting  water  into  this ; and  the  drippings  of 
the  meat  may,  without  danger,  be  fuffered  to  fali 
into  it,  and  to  remain  there  unmixed  with  water. 
When  Y orkfhire  puddings,  or  potatoes,  are  cooked 
under  roafting  meat,  this  arrangement  will  be 
found  very  convenient. 

In  conftrufting  the  dripping-pans,  and  fitting 
them  to  each  other,  care  muft  be  taken  that  the 
fecond  do  not  touch  the  firft,  except  by  the  ends 
of  its  feet ; and  efpecially  that  the  bottom  of  the 
fecond  (which  may  be  made  difhingl  do  not  touch 
the  bottom  of  the  firft.  The  lengths  and  widths 
of  the  two  dripping-pans  above,  or  at  their  brims, 
may  be  equal,  and  the  brim  of  the  fecond  may 
fland  about  half  an  inch  above  the  level  of  the 
brim  of  the  firft.  The  horizontal  level  of  the 
upper  furface  of  the  gridiron  fhould  not  be  lower 
than  the  level  of  the  brim  of  the  fecond  dripping- 
pan;  and  the  meat  fhould  be  fo  placed  on  the 
gridiron  that  the  drippings  from  it  cannot 'fail  to 
fall  into  the  dripping-pan,  and  never  upon  the  hot 
bottom  or  fides  of  the  Roafter. 

To  carry  off  the  fleam  which  arifes  from  the 
water  in  the  dripping-pan,  and  that  which  efcapes 
from  the  meat  in  roafting,  there  is  a fteam-tube 
belonging  to  the  Roafter,  which  is  fituated  at  the 
upper  part  of  the  Roafter,  commonly  a little  on 
one  fide,  and  near  the  front  of  it,  to  which  tube 
there  is  a damper,  which  is  fo  contrived  as  to  be 
eafily  regulated  without  opening  the  door  of  the 
4 Roafter. 
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Roafter.  This  fteam-tube  is  diftin&ly  feen  in  figure 
14 ; and  the  end  of  the  handle  by  which  its  damper 
is  moved,  may  be  feen  in  figure  1 5. 

The  heat  of  the  Roafter  is  regulated  at  pleafure, 
and  to  the  greateft  nicety,  by  means  of  the  re- 
gifter  in  the  afh-pit  door  of  its  fire-place  (repre- 
fented  in  figure  1 5.)  and  by  the  damper  in  the 
canal,  by  which  the  fmoke  goes  off  into  the  chim~- 
ney ; which  damper  is  not  reprefented  in  any  of  the 
figures. 

The  drynefs  in  the  Roafter  is  regulated  by  the 
damper  of  the  fteam-tube,  and  alfo  by  means  of 
a very  eftential  part  of  the  apparatus — the  blow  ■ 
pipes — which  ftill  remain  to  be  defcribed.  They 
are  diftinftly  reprefented  in  the  figures  14,  15, 
and  16. 

Thele  blow-pipes,  which  lie  immediately  under 
the  Roafter,  are  two  tubes  of  iron,  about  2 § 
inches  in  diameter,  and  23  inches  long,  or  about 
one  inch  fhorter  than  the  Roafter ; which  tubes, 
by  means  of  elbows  at  their  farther  ends,  are  firmly 
fixed  to  the  bottom  of  the  Roafter,  and  commu- 
nicate with  the  infide  of  it.  The  hither  ends  of 
thefe  tubes  come  through  the  brick-work,  and  are 
feen  in  front  of  the  Roafter,  being  even  with  its 
face. 

Thefe  blow-pipes  have  ftoppers,  by  which  they 
are  accurately  clofed  ; but  when  the  meat  is  to  be 
browned , thefe  ftoppers  are  removed,  or  drawn  out 
a little,  and  the  damper  in  the  fteam-tube  of  the 
Roafter  being  at  the  fame  time  opened,  a ftrong 

current 


.310  Of  Kitchen  Fire-places. 

current  of  hot  air  prefles  in  through  the  tubes  into 
•the  Roafter,  and  through  the  Roafter  into  and 
through  the  fteam-tube,  carrying  and  driving  away 
all  the  moift  air  and  vapour  out  of  the  Roafter. 

As  thefe  blow-pipes  are  fituated  immediately 
below  the  Roafter,  and  juft  over  the  fire,  and  are 
furrounded  on  every  fide  by  the  flame  of  the  burn- 
ing fuel  (fee  figure  16.)  they  are  much  expofed  to 
the  heat ; and  when  the  fire  is  made  to  burn  brifk- 
3y,  which  fhould  always  be  done  when  the  meat 
is  to  be  browned,  they  will  be  heated  red-hot, 
confequently  the  air  which  pafles  through  them 
into  the  Roafter  will  be  much  heated ; and  this 
hot  wind  which  blows  over  the  meat,  will  fuddenly 
heat  and  dry  its  furface  in  every  part,  and  give  it 
that  appearance  and  tafte  which  are  peculiar  to, 
meat  that  is  well  roafted. 

When  thefe  Roafters  were  firft  propofed,  and 
before  their  merit  was  eftablifhed,  many  doubts 
were  entertained  refpeefting  the  tafte  of  the  food 
prepared  in  them.  As  the  meat  was  fhut  up  in  a 
confined  fpace,  which  has  much  the  appearance  of 
an  oven,  it  was  natural  enough  to  fufpedt  that  it 
would  be  rather  baked  than  roafted ; but  all  thofe 
who  have  tried  the  experiment  have  found  that 
this  is  by  no  means  the  cafe.  The  meat  is  roajied , 
and  not  baked ; and  however  bold  the  aftertion 
may  appear,  I will  venture  to  affirm,  that  meat  of 
every  kind,  without  any  exception,  roafted  in  a 
roafter,  is  better  tajied — higher  flavoured — and  much 
7 more . 
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more  juicy  and  delicate , than  when  roafted  on  a fpit 
before  an  open  fire. 

I fhould  not  have  dared  to  have  publifhed  this 
opinion  four  years  ago ; but  I can  with  fafety  do 
it  now,  for  I can  appeal  for  a confirmation  of  the 
fact  to  the  refults  of  a number  of  decifive  expe- 
riments, lately  made  in  this  metropolis,  and  by  the 
molt  competent  judges. 

Among  many  others  who,  during  the  laft  year, 
have  caufed  Roafters  to  be  put  up  in  their 
kitchens,  I could  mention  one  pepfon  in  particu- 
lar, a nobleman,  diftinguifhed  as  much  by  his  in- 
genuity and  indefatigable  zeal  in  promoting  ufeful 
improvements,  as  by  his  urbanity  and  his  know- 
ledge in  the  art  of  refined  cooker/  ; who  had  two 
Roafters  put  in  his  houfe  in  town,  and  who  in- 
forms me,  that  he  has  frequently  invited  company  to 
dine  with  him  fince  his  Roafters  have  been  in  ufe, 
and  that  the  difires  prepared  in  them  have  never 
failed  to  meet  with  marked  approbation. 

In  enumerating  the  excellencies  of  this  new 
implement  of  cookery,  there  is  one  of  indifputable 
importance,  which  ought  not  to  be  omitted. 
When  meat  is  roafted  in  this  machine,  its  quan- 
tity, determined  by  weight,  is  confiderably  greater 
than  if  it  were  roafted  upon  a fpit  before  a fire. 
To  afcertain  this  fatft,  two  legs  of  mutton,  taken 
from  the  fame  carcafe,  and  made  perfectly  equal  in 
weight  before  they  were  cooked,  were  roafted  on 
the  fame  day,  the  one  in  a Roafter,  the  other  on  a 
fpit  before  the  fire ; and  to  prevent  all  deception, 
vol.  nr,  i the 
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the  perfons  employed  in  roafting  them  werfe  not 
informed  of  the  principal  defign  of  the  expe- 
riment. When  thefe  pieces  of  roafted  meat  came 
from  the  fire,  they  were  carefully  weighed ; when  it 
appeared,  that  the  piece  which  had  been  roafted  in 
the  Roafter  was  heavier  than  the  other,  by  a dif- 
ference which  was  equal  to  fix  per  Cent,  or  fix 
pounds  in  an  hundred.  But  this  even  is  not  all ; 
nor  is  it  indeed  the  moft  important  refult  of  the; 
experiment.  Thefe  two  legsof  mutton  were  brought 
upon  table  at  the  fame  time,  and  a large  and  per- 
fectly unprejudiced  company  was  aflembled  to  eat 
them.  They  were  both  declared  to  be  very  good  ; 
but  a decided  preference  was  unanimoufly  given 
to  that  which  had  been  roafted  in  the  Roafter,  it 
was  much  more  juicy,  and  was  thought  better 
tafted.  They  were  both  fairly  eaten  up;  nothing 
remaining  of  either  of  them  that  was  eatable.  Their 
fragments,  which  had  been  carefully  preferred, 
being  now  collected  and  placed  in  their  feparate 
difhes ; it  was  a comparifon  of  thefe  fragments  which 
afforded  the  moft  ftriking  proof  of  the  relative 
merit  of  thefe  two  methods  of  roafting  meat,  in 
refpeCt  to  the  economy  of  food.  Of  the  leg  of 
mutton  which  had  been  roafted  in  the  Roafter, 
hardly  any  thing  vifible  remained  except  the  bare 
bone ; while  a confiderable  heap  was  formed  of 
feraps  not  eatable,  which  remained  of  that  roafted 
on  a fpit. 

I believe  I may  venture  to  fay,  that  the  refult 
of  this  experiment  is  deferving  of  the  moft  ferious 

attention* 
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attention,  efpecially  in  this  country,  where  To  much 
roafted  meat  is  eaten,  and  where  the  economy  of 
food  is  every  day  growing  to  be  more  and  more  an 
objedt  of  public  concern. 

I could  mention  feveral  other  experiments  fimilar 
to  that  juft  defcribed,  which  have  been  made,  and 
with  fimilar  refults ; but  it  would  be  fuperfluous 
to  bring  many  examples  to  afcertain  a fad,  which 
is  fo  well  eftablifhed  by  one. 

There  is  one  peculiarity  more,  refpedting  meat 
roafted  in  a Roafter,  which  I muft  mention ; that  is, 
the  uncommon  delicacy  of  the  tafte  of  the  fat  of 
the  meat  fo  roafted,  efpecially  when  it  has  been 
done  by  a very  flow  fire.  When  good  mutton  is 
roafted  in  this  manner,  its  fat  is  exquifitely  fweet 
and  well  tailed  ; and  when  eaten  with  currant  jelly, 
can  hardly  be  diftinguilhed  from  the  fat  of  the 
very  bell  venifon.  The  fat  parts  of  other  kinds 
of  meat  are  alfo  uncommonly  delicate  when  pre- 
pared in  this  manner  ; and  there  is  reafon  to  think 
that  they  are  much  lefs  unwholefome  than  when 
they  are  roafted  before  an  open  fire. 

The  heat  which  is  generated  by  the  rays  which 
proceed  from  burning  fuel,  is  frequently  moft  in- 
tenfe ; and  hence  it  is  that  the  furface  of  a piece 
of  meat  that  is  roafted  on  a fpit,  is  often  quite 
burnt,  and  rendered  not  only  hard  and  ill-tafted, 
but  very  unwholefome.  The  fat  of  venifon  is  not 
thought  to  be  unwholefome  ; but  in  roafting  ve- 
nifon, care  is  taken  by  covering  it,  to  prevent  the 
rays  from  the  fire  from  burning  it.  In  the  Roaft- 
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ing  machine,  the  bad  effects  of  thefe  direct  rays 
are  always  prevented  by  the  tides  of  the  Roafter, 
which  intercepts  them,  and  protects  the  furface  of 
the  meat  from  the  exceflive  violence  of  their  ac- 
tion ; and  even,  when  at  the  end  of  the  procefs  of 
roafting,  the  intenfity  of  the  heat  in  the  Roafter 
is  Co  far  increafed  as  to  brown  the  furface  of  the 
meat,  yet  this  heat  being  communicated  through 
the  medium  of  a heated  fluid  (air)  is  much  more 
moderate  and  uniform  and  certain  in  its  effedts, 
than  diredt  rays  which  proceed  from  burning  fuel, 
or  from  bodies  heated  to  a ftate  of  incandefcence. 


Dir  eft  ions  for  setting  Roafers. 
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There  are  two  points,  to  which  attention  muft 
be  paid  by  bricklayers  in  setting  thefe  Roafters; 
otherwife  they  will  not  be  found  to  anfwer.  Their 
fire-places  muft  be  made  extremely  fmall ; and  pro- 
vifion  muft  be  made  for  cleaning  out  their  flues 
from  time  to  time  when  they  become  obftrudted 
with  foot. 

When  I firft  introduced  thefe  Roafters  into  this 
country  five  years  ago,  I was  not  fully  aware  of  the 
irrefiftible  propenlity  to  make  too  great  fires  on  all 
occafions,  which  thofe  people  have  who  inhabit 
kitchens  ; but  fad  experience  has  fince  taught  me, 
that  nothing  ftiort  of  rendering  it  abfolutely  im- 
poflible  to  deftroy  my  Roafters  by  fire,  will  prevent 
their  being  fo  deftroyed.  The  knowledge  of  this 

fact 
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fact  has  put  me  on  my  guard,  and  1 now  take  ef- 
fectual meafures  for  preventing  this  evil.  I caulle 
the  fire-places  of  Roafters  to  be  made  very  /mail, 
and  direct  them  to  be  fituated  at  a confiderable 
diftance  below  the  bottom  of  the  Roafter. 

For  a Roafter  which  is  1 8 inches  wide,  and  24 
inches  long,  the  fire-place  fhould  not  be  more  than 
feven  inches  wide  and  nine  inches  long ; and  the 
fide  walls  of  the  fire-place  fhould  be  quite  vertical 
to  the  height  of  fix  or  feven  inches.  Small  as  this 

O 

fire-place  may  appear  to  be,  it  will  contain  quite 
coals  enough  to  heat  the  Roafter,  and  many  more 
than  will  be  found  neceffary  for  keeping  it  hot  when 
heated.  The  fadt  is,  that  the  quantity  of  fuel  re- 
quired to  roaft  meat  in  this  way,  is  almoft  incre- 
dibly fmall.  By  experiments,  made  with  great  care 
at  the  Foundling  Hofpital,  it  appeared  to  be  only 
about  one ftxteenth  part  of  the  quantity  which  would 
be  required  to  roaft  the  fame  quantity  of  meat  in 
the  common  way  before  an  open  fire.  But  it  is 
not  merely  to  fave  fuel  that  I recommend  the  fire- 
places to  be  made  very  fmall  — it  is  io  prevent  the 
Roafters  from  being  v/antonly  deftroyed,  the  meat 
fpoiled,  and  a ufeful  invention  difcredited. 

With  regard  to  the  provifion  which  ought  to  be 
made,  in  the  fetting  of  a Roafter,  for  occafionally 
cleaning  out  its  flues,  this  muft  be  done  by  leaving- 
proper  openings  (about  four  or  five  inches  fquare 
for  inftance)  in  the  brick-work,  to  introduce  a 
brufh,  like  a bottle-brufh,  with  a long  handle  ; 
which  openings  may  be  clofed  with  Hoppers  or  fit 
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pieces,  of  brick,  or  of  ftone,  and  the  joinings  made 
good  with  a little  moift  clay.  To  render  thefe 
ftoppers  more  confpicuous,  they  may  each  be  fur- 
nifhed  with  a fmall  iron  ring  or  knob,  which  will 
likewife  be  ufeful  as  an  handle  in  removing  them, 
and  replacing  them. 

In  the  figures  of  15  and  16,  a Ample  contrivance 
may  be  feen,  reprefented,  by  means  of  which  the 
foot  which  is  apt  to  colled:  about  the  top  of  a 
Roafter,  may  be  removed  with  very  little  trouble 
as  oftetn  as  it  (hall  be  found  neceflary,  without 
injuring  the  brick-work,  or  deranging  any  part  of 
the  machinery.  By  means  of  an  oblong  fquare 
frame,  conftruded  of  fheet  iron,  and  fattened  to 
the  top  of  the  Roafter  by  rivets,  a door-way  i$ 
opened  into  the  void  fpace  left  for  the  flame  and 
fmoke  between  the  outfide  of  the  Roafter,  and  the 
hollow  arch  or  vault  in  which  it  is  placed ; and  by 
introducing  a brulh  with  a flexible  handle  through 
this  door-way,  the  foot  adhering  to  the  outfide  of 
the  top  of  the  Roafter,  and  to  the  furface  of  the 
brick-work  furrounding  it,  may  be  detached  ancj. 
made  to  fall  back  into  the  fire-place,  from  whence 
it  may  be  removed  with  a fhovel.  The  Aides  of 
the  Roafter  may  be  cleaned  by  introducing  a 
brulli  through  the  door-way  of  the  fire-place. 

The  door-way  at  the  top  of  the  Roafter  may  be 
clofed  either  by  a ftopper  made  of  fheet  iron,  or  by 
a fit  piece  of  ftone  or  brick,  furnifhed  with  a ring 
or  knob,  to  ferve  as  a handle  to  it. 

Ii  coke  be  burnt  under  thefe  Roafters,  inftead 
^ of 
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of  coal  (which,  as  they  will  not  be  more  expenfive 
fuel,  and  as  they  burn  longer,  and  give  a more  equal 
heat,  I would  ftrongly  recommend)  the  flues  will 
feldom  if  ever  require  to  be  cleaned  out.  I burn 
nothing  but  coke  and  a few  pieces  of  wood,  in  the 
clofed  fire-places  of  my  own  kitchen ; and  for  my 
open  chimney  fires,  I ufe  a mixture  of  coke  and 
coals,  which  makes  a very  pleaiant  fire,  and  is,  I 
believe,  lefs  expenfive  than  coals.  It  appears  to  me 
that  there  is  no  fubjedt  which  offers  fo  promifing 
a field  for  experimental  inveftigation,  and  where 
ufeful  improvements  would  be  fo  likely  to  be 
made,  as  in  the  combination  and  preparation  of  fuel. — 
But  to  return  from  this  digreflion. 

In  conftrudting  the  fire-place  of  a Roafler  (and 
all  other  clofed  fire-places)  care  muft  be  taken  to 
place  the  iron-bars  on  which  the  fuel  burns,  at  a 
confiderable  diftance  from  the  door  of  the  fire- 
place; otherwife  this  door  being  near  the  fire,  its 
handle  will  become  very  hot,  and  it  will  burn  the 
hand  of  a perfon  that  takes  hold  of  it.  I have 
more  than  once  feen  Roafters  and  ovens  con- 
demned, difgraced,  and  totally  neglefted,  merely 
from  an  accident  of  this  kind.  And  yet  how  eafy 
would  it  have  been  to  have  corrected  this  fault ! 
— If  the  door  of  the  fire-place  is  formed  to  become 
too  hot,  fend  for  the  bricklayer,  and  let  him  put 
the  fire-place  farther  backward. 

There  fliould  always  be  a pafiage,  or  throat,  of  a 
certain  length,  between  the  mouth  or  door  of  a 
clofed  fire-place,  and  the  fire-place  properly  fo 
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called,  or  the  cavity  occupied  by  the  burning  fuel. 
Where  fire-places  are  of  large  dimenfions,  it  is  very 
ufeful  (as  indeed  it  is  cuftomary)  to  keep  this  throat 
conftantly  filled  and  choaked  up  with  coal.  This 
coal,  which,  as  there  is  no  fupply  of  air  in  the 
paflage,  does  not  burn,  ferves  to  defend  the  fire- 
place door  from  the  heat  of  the  fire.  It  ferves 
another  ufeful  purpofe;  it  gets  well  warmed,  and 
even  heated  very  hot  before  it  is  puflied  forward 
into  the  fire-place,  which  difpofes  it  to  take  fire 
inftantaneoufly,  and  without  cooling  the  fire-place 
and  depreffmg  the  fire  when  it  is  introduced.  If 
any  part  of  it  takes  fire  while  it  occupies  the  throat 
or  paflage  of  the  fire-place,  it  is  that  part  only 
which  is  in  immediate  contact  with  the  burning 
fuel ; and  what  is  fo  burnt,  is  confumed  under  the 
moft  advantageous  circumftancesj  for  the  thick 
vapour  which  rifes  from  this  coal,  as  it  grows  very 
hot,  and  which,  under  other  lefs  favourable  circum- 
fiances,  would  not  fail  to  go  off  in  fmoke,  takes 
fire  in  palling  over  the  burning  fuel,  and  burns  with 
a clear  bright  flame.  I have  had  frequent  oppor- 
tunities of  verifying  this  interefting  fad;  and  I 
mention  it  now,  in  order,  if  poflible,  to  fix  the  at- 
tention of  thofe  who  have  the  management  of  large 
fires,  to  an  objed  which  perhaps  is  of  greater  im- 
portance than  they  are  aw'are  of. 

When  good  reafons  can  be  afiigned  for  the  ad- 
vantages which  refult  from  any  common  pradice, 
this  not  only  tends  to  fatisfy  the  mind,  and  make 
people  careful,  cheerful,  and  attentive  in  the  pro- 
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fecution  of  their  bufmefs,  but  it  has  alfo  a very 
falutary  influence,  by  preventing  thofe  perpetual 
variations  and  idle  attempts  at  improvement,  un- 
directed by  fcience , which  are  the  coniequence  of 
the  inconftancy,  curiofity,  and  reftlefsnefs  of  man. 

Difcoveries  are  always  accidental ; and  the  great 
ufe  of  fcience  is  by  inveftigating  the  nature  of 
the  effedts  produced  by  any  procefs  or  contri- 
vance, and  of  the  caufes  by  which  they  are 
brought  about,  to  explain  the  operation,  and  de- 
termine the  precife  value  of  every  new  invention. 
This  fixes  as  it  were  the  latitude  and  longitude  of 
each  difcovery,  and  enables  us  to  place  it  in  that 
part  of  the  map  of  human  knowledge  which  it 
ought  to  occupy  It  likewife  enables  us  to  ufe  it 
in  taking  bearings  and  difiances , and  in  fhaping 
our  courfe  when  we  go  in  fearch  of  new  difco- 
veries.— But  I am  again  flraying  very  far  from  my 
humble  fubjeft. 

In  conftructing  clofed  fire-places  for  Roaflers* 
Boilers,  Ovens,  &c.  for  kitchens,  I have  found  it 
to,  be  a good  general  rule  to  make  the  diftance 
between  the  fire-place  door  and  the  hither  end  of 
the  bars  of  the  grate,  juft  equal  to  the  width  of 
the  fire-place,  meafured  juft  above'  the  bars.  In 
fire-places  of  a moderate  fize,  where  double  doors 
are  ufed,  it  will  fuffice,  if  the  diftance  from  the 
hinder  fide  of  the  inner  door,  to  the  hither  end  of 
the  bars,  be  made  equal  to  the  width  of  a brick, 
or  4 \ inches ; but  if  the  door  be  not  double,  it 
js  neceflary  that  the  length  of  the  pafiage  from 
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the  door,  into  the  place  occupied  by  the  burning 
fuel,  fhould  be  at  lead  fix  or  feven  inches. 

In  fetting  the  iron  frame  of  the  door  of  a clofed 
fire-place,  care  fhould  be  taken  to  mafk  the  metal 
by  fetting  the  bricks  before  it  in  fuch  a manner 
that  no  part  of  the  frame  may  be  feen  (if  I may 
ufe  that  expreffion)  by  the  fire.  This  precaution 
fhould  be  ufed  in  conftrufting  fire-places  of  all 
fizes,  otherwife  the  frame  of  the  fire-place  door 
will  be  heated  very  hot  by  the  rays  from  the 
burning  fuel,  efpecially  when  the  fire-place  is 
large,  and  its  form  will  foon  be  deftroyed  by  the 
frequent  expanfion  and  contra&ion  of  the  metal. 
The  conl'equences  of  this  change  of  form  will  be, 
the  loofening  of  the  frame  in  the  brick-work,  and 
the  admiffion  of  air  into  the  fire-place  over  the 
fire,  between  the  fides  of  the  frame  and  the  brick- 
work, and  likewife  between  the  frame  and  its 
door,  which  will  no  longer  fit  each  other. 

The  expence  of  keeping  large  fire-places  in  re- 
pair is  very  confiderable,  as  I have  learnt  from 
fome  of  the  London  brewers.  More  than  nine- 
tenths  of  that  expence  might  eafily  be  faved,  by 
conftrudting  the  machinery  more  fcientifically,  and 
ufing  it  with  care. 

Fig.  15,  is  a front  view ; and  fig.  16,  represents 
a vertical  febtion  of  a Roafter,  fet  in  brick-work. 
The  hollow  fpaces  reprefented  in  fig.  1 6.  are  ex- 
prefled  by  ftrong  vertical  lines,  namely,  the  afii- 
pit,  A.  the  fire-place,  E.  The  fpace  between  the 
outfide  of  the  Roafter,  and  the  arch  of  brick-work 
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which  {urrounds  it,  C. — the  broad  canal  at  the 
farther  end  of  the  Roafter,  by  which  the  fmoke 
defcends,  D. — and  the  place  E,  where  it  turns,  in 
order  to  pafs  upwards  into  the  chimney  by  the 
perpendicular  canal,  F.- — The  brick-work  is  ex- 
prefied  by  fainter  lines  drawn  in  the  fame  direc- 
tion. 

The  farther  end  of  the  Roafter  mufl  be  fo  fixed 
in  the  brick-work,  that  no  part  of  the  fmoke  can 
find  its  way  from  the  fire-place  B,  dire&ly  into 
the  canal  D,  otherwife  it  will  not  pafs  up  by  the 
fides  of  the  Roafter  to  the  top  of  it.  At  the  top 
of  the  Roafter,  at  its  farther  end,  an  opening  muft 
of  courfe  be  left  for  the  fmoke  to  pafs  into  the  de- 
fcending  canal  D. 

As  I have  already  mentioned  the  neceffity  of 
caufing  the  fmoke,  which  is  uled  for  heating  an 
iron  oven  or  a Roafter,  to  defcend  before  it  is  per- 
mitted to  pafs  off  into  the  chimney,  I fhall  infill 
no  farther  on  that  important  point  in  this  place. 
It  may,  however,  be  ufeful  to  obferve,  that  if  the 
place  where  a Roafter  is  fet  is  not  deep  enough  to 
allow  of  the  defcending  canal,  D,  and  the  canal  F, 
by  which  the  fmoke  afcends  and  paffes  into  the 
chimney,  to  be  fituated  at  the  farther  end  of  the 
Roafter,  both  thefe  canals  may,  without  the  fmalleft 
inconvenience,  be  placed  on  one  fide  of  the  Roafter : 
indeed,  as  houfes  are  now  built,  it  will  commonly 
be  molt  convenient  to  place  them  on  one  fide,  and 
not  at  the  end  of  the  Roafter.  When  this  is  done, 
the  fmoke  muft  be  permitted  to  pafs  up  behind 
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the  farther  end  of  the  Roafier,  as  well  as  by  the 
lides  of  it. 

By  taking  away  a large  fiat  Rone,  or  a twelve- 
inch  tile,  placed  edgeways,  a paffage  from  A to  E 
may  be  opened  occasionally,  in  order  to  dean  out 
the  canals  D and  F,  and  remove  the  foot.  Thefe 
paffages  may  be  cleaned  out  either  from  above  or 
from  below,  by  means  of  a b-rulh,  with  a long 
flexible  handle. 

The  Ream  tube  (which  is  feen  in  this  figure) 
muR  open  into  a feparate  canal  (not  expreffed  in 
the  figure)  which  muR  be  conftra&ed  for  the  foie 
purpofe  of  carrying  off  the  Ream  into  the  chimney, 
or  into  the  open  air.  If  this  Ream  tube  were  to  open 
Into  either  of  the  cavities  or  canals  C,  D,  E,  or  F, 
in  which  the  fmoke  from  the  fire  which  heats  the 
Roafier  circulates,  this  fmoke  might,  on  fome  oc- 
eafions,  be  driven  back  into  the  Roafier,  which 
could  not  fail  to  give  a bad  tafie  to  the  meat.  The 
Ream  tube  mufi  be  laid  on  a defcent , otherwife 
the  water  generated  in  it,  in  confequence  of  the 
eondenfation  of  the  Ream,  might  run  back  into 
the  Roafier. 

Some  care  will  be  neceffary  in  forming  the  vault 
which  is  to  cover  the  Roafier  above.  Its  form 
fhould  be  regular,  in  order  that  it  may  be  every 
where  at  the  fame  difiance  from  the  Roafier ; and 
its  concave  furface  fhould  be  as  even  and  fmooth 
p poffible,  in  order  that  there  may  be  the  fewer 
cavaties  for  the  lodgment  of  foot.  The  diftance 
between  the  outfide  of  the  Roafier  and  the  con- 
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cave  furface  of  this  vault,  maybe  about  two  Inches  ; 
and  the  fame  diftance  may  be  preferved  below, 
between  the  brick-work  and  the  tides  of  the 
Roafter.  In  the  figure  15,  the  outline  of  the 
fire-place  and  of  the  cavity  in  which  the  Roafter 
is  fet,  is  indicated  by  a dotted  line. 

Directions,  for  the  Management  of  a Roafter. 

Care  mull  be  taken  to  keep  the  Roafter  very 
clean,  and  above  all,  to  prevent  the  meat  from 
touching  the  tides  of  it,  and  the  gravy  from  being 
fpilfc  on  its  bottom.  If  by  any  means  it  becomes 
greafy  in  any  part  that  is  expofed  to  the  adtion  of 
the  fire,  as  the  metal  becomes  hot,  this  greafe  will 
be  evaporated,  as  has  already  been  obferved,  and 
will  fill  the  Roafter  with  the  moft  offenfive  vapour. 
When  greafe  fpots  appear,  the  infide  of  the  Roafter 
muff  be  wafhed,  firft  with  foap  and  water,  to  take 
away  the  greafe,  and  then  with  pure  water,  to  take 
away  the  foap,  and  it  muft  then  be  wiped  with  a 
cloth  till  it  be  quite  dry. 

The  fire  muft  be  moderate,  and  time  muft  be 
allowed  for  the  meat  to  be  roafted  by  the  mofi 
gentle  heat . About  one-third  more  time  fhould  in 
general  be  employed  in  roafting  meat  in  a Roafter, 
than  would  be  neceffary  to  roaft  it  in  the  ufuai 
way,  on  a fpit  before  a fire. 

The  blow-pipes  fhould  be  kept  conftantly  clofed 
from  the  time  the  meat  goes  into  the  Roafter,  till 
within  12  or  15  minutes  of  its  being  fufficiently 
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done  to  be  fent  to  the  table,  that  is  to  fay,  till  if  i$ 
fit  to  be  browned. 

The  meat  is  browned  in  the  following  manner  : 
the  fire  is  made  to  burn  bright  and  clear  for  a 
few  minutes,  till  the  blow-pipes  begin  to  be  red- 
hot  (which  may  be  feen  by  withdrawing  their 
floppers  for  a moment,  and  looking  into  them ;) 
when  the  damper  of  the  fleam-  tube  of  the  Roafler 
being  opened,  and  the  ltoppers  of  the  blow-pipes 
drawn  out,  a certain  quantity  of  air  is  permitted 
to  pafs  through  the  heated  blow-pipes,  into  and 
through  the  Roafler. 

I fay,  a certain  quantity  of  air  is  allowed  to  pafs 
through  the  blow-pipes  into  the  Roafler.  If  the 
fleam-tube  and  the  blow-pipes  were  fet  wide  openy 
it  is  very  poffible,  that  too  much  might  be  ad- 
mitted, and  that  the  infide  of  the  Roafler  and  its 
contents  might  be  cooled  by  it,  inftead  of  being 
raifed  to  a higher  temperature.  As  the  velocity 
with  which  the  cold  air  of  the  atmofphere  will 
rufh  into  and  through  the  blow-pipes  of  a Roafler 
will  depend  on  a variety  of  circumllances,  and  may 
be  very  different  even  in  Roaflers  of  the  fame  fize 
and  conflrudlion,  no  general  rules  can  be  given  in 
browning  the  meat  for  the  regulation  of  the  flop- 
pers of  the  blow-pipes,  and  of  the  damper  in  the 
fleam  tube ; thefe  mufl  depend  on  what  may  be 
called  the  Trim  of  the  Roofer , which  will  foon  be 
difcovered  by  the  cook. 

There  is  an  infallible  rule  for  the  regulation  of 
the  damper  of  the  fleam  tube,  during , the  time  the 
meat  is  roofing  by  a gentle  heat.  It  mufl  then  be 
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kept  juft  fo  much  opened,  that  the  fteam  which 
arifes  from  the  meat,  and  from  the  evaporation  of 
the  water  in  the  dripping-pan,  may  not  be  feen 
coming  out  of  the  Roafter  through  the  crevices  of 
its  door  ; for  if  it  be  more  opened,  the  cold  air  of 
the  atmofphere  will  rufh  into  the  Roafter  through 
thofe  crevices,  and  'by  partially  cooling  it,  will  de- 
range the  procefs  that  is  going  on ; and  if  it  be 
lefs  opened,  the  room  will  be  filled  with  fteam. 

In  brightening  the  fire,  preparatory  to  the 
browning  of  the  meat,  the  regifter  in  the  afh-pit 
door,  and  the  damper  in  the  canal  by  which  the 
fmoke  paffes  off  into  the  chimney,  fliould  both  be 
opened,  and  it  may  be  ufeful  to  ftir  up  the  fire  with 
a poker,  but  this  would  be  a very  improper  time 
for  throwing  a quantity  of  frefh  coals  into  the  fire- 
place, for  that  would  cool  the  fire-place,  and  damp 
the  fire  for  a confiderable  time.  By  far  the  bell 
method  of  brightening  the  fire  for  this  purpofe, 
would  be  to  throw  a fmall  faggot  into  the  fire,  or 
a little  bundle  of  dry  wood  of  any  kind,  fplit 
into  fmall  pieces  about  fix  or  feven  inches  in  length. 
This  would  afford  a clear  bright  flame,  which 
would  heat  the  blow-pipes  quickly,  and  without 
injuring  them.  Indeed  wood  ought  always  to  be 
ufed  for  heating  Roafters,  in  preference  to  coal, 
where  it  can  be  had,  and  the  quantity  of  it 
required  is  fo  extremely  fmall,  that  the  difference 
in  the  expence  would  be  very  trifling,  even  here 
in  London,  where  the  price  of  fire-wood  is  fo 
high.  And  if  the  durability  of  the  machinery  be 
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taken  into  the  account,  which  is  but  juft,  I am 
confident,  that  for  heating  Roafters  and  Ovens 
conftru&ed  of  fheet  iron,  coals  would  turn  out  to 
be  dearer  fuel  than  wood. 

I have  already  infifted  fo  much  on  the  neceffity 
of  keeping  a quantity  of  water  under  meat  that 
is  roafting,  in  order  to  prevent  the  drippings  from 
the  meat  from  falling  on  any  very  hot  metal,  that 
I fhall  not  now  enlarge  farther  on  the  fubjecft,  ex- 
cept by  faying,  once  more,  that  it  is  a circum- 
ftance,  to  which  it  is  indifpenfably  neceffary  to  pay 
attention. 

When  meat  is  roafted  by  a very  moderate  heat, 
it  will  feldom  or  never  require  being  either  turned 
or  bafted,  but  when  the  heat  in  the  Roafter  is  more 
intenfe,  it  will  be  found  ufeful  both  to  turn  it, 
and  to  bafte  it  three  or  four  times  during  the  pro- 
cefs.  The  reafon  of  this  difference  in  the  manner 
of  proceeding,  will  be  evident  to  thofe  who  con- 
fider  the  matter  with  attention. 

When  Roafters  are  conftru&ed  of  large  dimen- 
fions,  feveral  kinds  of  meat  may  be  roafted  in  them 
at  the  fame  time.  If  care  be  taken  to  preferve  their 
drippings  feparate,  which  may  eafiiy  be  done  by 
placing  under  each  a feparate  difli,  or  dripping- 
pan,  Handing  in  water  contained  in  a larger  drip- 
ping-pan, there  will  be  no  mixture  of  taftes ; and, 
what  no  doubt  will  appear  ftiil  more  extraordinary, 
a whole  dinner,  confuting  of  various  aifhes, 
roafted,  ftewed,  baked,  and  boiled,  may  be  pre- 
pared at  the  fame  time  in  the  fame  Roafter,  with- 
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out  any  mixture  whatever  of  taftes.  A refpeft- 
able  friend  of  mine,  who  firft  made  the  experi- 
ment, and  who  has  fince  repeated  it  feveral  times, 
has  allured  me  of  this  curious  fa£t.  It  may  per- 
haps, in  time,  turn  out  to  be  an  important  dif- 
covery.  A fimple  and  economical  contrivance,  by 
means  of  which  all  the  different  procelfes  of 
cookery  could  be  carried  on  at  the  fame  time,  and 
by  one  fmall  fire,  would,  no  doubt*  be  a valuable 
acquifition. 

It  is  very  certain  that  Roafters  will  either  bake 
or  roafl,  feparately,  in  the  higheft  poffible  perfec- 
tion ; and  it  is  not  improbable  that,  with  certain 
precautions  in  the  management  of  them,  they  may 
be  made  to  perform  thofe  two  procelfes  at  the  fame 
time,  in  fuch  a manner  as  to  give  general  fatisfac- 
tion.  When  Roafters  are  defigned  for  roafting 
and  baking  at  the  fame  time,  they  fhould  be  made 
fufficiently  large  to  admit  of  a fhelf  above  the 
meat,  on  which  the  things  to  be  baked  fhould  be 
placed.  I am  told,  that  above  half  the  Roafters 
lately  put  up  in  London,  are  fo  conftrudted,  and 
that  they  are  frequently  made  to  roaft  and  bake 
at  the  fame  time.  I (hall  take  another  opportunity 
of  enlarging  on  the  utility  of  this  contrivance. 

There  is  a precaution  to  be  taken  in  opening 
the  door  of  a Roafter,  when  meat  is  roafting  in  it, 
which  ought  never  to  be  neglected ; that  is,  to 
open  the  fteam-tube  and  both  the  blow-pipes,  for 
about  a quarter  of  a minute,  or  while  a perfon 
can  count  fifteen  or  twenty,  before  the  door  of  the 
Roafter  be  thrown  open.  This  will  drive  away  the 
vol,  ni,  k fleam 
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fleam  and  vapour  out  of  the  Roafter,  which  other- 
wife  would  not  fail  to  come  into  the  room  as  often 
as  the  door  of  the  Roafter  is  opened. 

As  it  will  frequently  happen  that  the  meat  will 
be  done  before  it  will  be  time  to  fend  it  up  to  ta- 
ble; when  this  is  the  cafe,  it  may  either  be  taken 
out  of  the  Roafter  and  put  into  a hot  clofet,  which 
may  very  conveniently  be  fituated  immediately 
over  the  Roafter,  or  it  may  remain  in  the  Roafter 
till  it  is  wanted.  If  this  laft  mentioned  method 
of  keeping  it  warm  be  adopted,  the  following  pre- 
cautions will  be  necefTary  for  cooling  the  Roafter, 
otherwife  the  procefs  of  roafting  will  ftill  go  on, 
and  the  meat,  inftead  of  being  merely  kept  Warm, 
will  be  over  done : The  regifter  in  the  afh-pit 
door  fhould  be  clofed;  the  fire-place  door,  and 
the  damper  in  the  chimney,  fhould  be  fet  wide 
open;  the  fire  fhould  either  be  taken  out  of  the 
fire-place,  or  it  fhould  be  covered  with  cold  afhes ; 
and  laftly,  the  damper  in  the  fteam-tube  and  both 
the  blow-pipes  fhould  be  opened.  By  thefe  means 
the  heat  will  very  foon  be  driven  away  up  the 
chimney,  and  as  foon  as  it  is  fo  far  moderated  as 
to  be  no  longer  dangerous,  the  blow-pipes  and  the 
damper  in  the  fteam-tube  may  be  nearly  clofed  ; 
and  if  there  fhould  be  danger  of  the  cooling  being 
carried  too  far,  the  fire-place  door  may  be  fhut. 
By  thefe  means  the  heat  of  'the  Roafter,  and  of 
the  brick-work  which  furrounds  it,  may  be  mode- 
rated and  regulated  at  pleafure,  and  meat  already 
roafted  may  be  kept  warm,  for  almoft  any  length  of 
time,  without  any  danger  of  its  being  fpoiled. 

Mifcellaneous 
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Mifcellaneous  Obfervations  refpeding  Roajlers  and 
Ovens. 

I shall,  no  doubt,  be  criticifed  by  many,  for 
dwelling  fo  long  on  a fubjedt,  which  to  them  will 
appear  low,  vulgar,  and  trifling ; but  I muft  not. 
be  deterred  by  faftidious  criticifms  from  doing  all 
I can  do,  to  fucceed  in  what  I have  undertaken. 
"Were  I to  treat  my  fubjeft  fuperficially,  my  writ- 
ings would  be  of  no  ufe  to  any  body,  and  my  la- 
bour would  be  loft ; but  by  inveftigating  it  tho- 
roughly, I may  perhaps  engage  others  to  pay  that 
attention  to  it,  which,  from  its  importance  to  fo- 
ciety,  it  certainly  deferves.  If  improvements  in 
articles  of  elegant  luxury,  which  not  one  perfon  in 
ten  thoufand  is  rich  enough  to  purchafe,  are  con- 
fidered  as  matters  of  public  concern,  how  much 
more  interefting  to  a benevolent  mind  muft  thofe 
improvements  be,  which  contribute  to  the  comfort 
and  convenience  of  every  clafs  of  fociety,  rich  and 
poor. 

But  the  fubjedt  now  under  confideration  is  very 
far  from  being  uninterefting,  even  if  we  confider  it 
merely  as  it  is  connected  with  fcience,  without  any 
immediate  view  to  its  utility  ; for  in  it  are  involv- 
ed feveral  of  the  moft  abftrufe  queftions  relative  to 
the  dodtrine  of  heat. 

Many  have  objedted  to  the  Roafter,  on  a fup- 
pcfition  that  meat  cooked  in  it  muft  neceflariiy 
partake  more  of  the  nature  of  baked  meat  than  of 
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roajled  meat.  The  general  appearance  of  the  ma- 
chinery is  certainly  calculated  to  give  rife  to  that 
idea,  and  when  it  is  known  that  all  kinds  of  baking 
inaybe  performed  in  great  perfedion  in  the  Roafter, 
that  circumftance  no  doubt  tended  very  much  to 
confirm  the  fufpicion  ; but  when  we  examine  the 
matter  attentively,  1 think  we  fhall  find  that  this 
objection  is  not  well  founded. 

When  any  thing  is  baked  in  an  oven,  (on  the 
common  conftrudion)  the  heat  is  gradually  dimi- 
nijliing  during  the  whole  time  the  procefs  is  going 
on.— In  the  Roafter,  the  heat  is  regulated  at  plea- 
fure,  and  can  be  fuddenly  increafed  towards  the 
end  of  the  procefs  5 by  which  means  the  diftin- 
guifhing  and  moil  delicate  operation,  the  brozvning 
of  the  furface  of  the  meat,  can  be  effeded  in  a few 
minutes,  which  prevents  the  drying  up  of  the  meat, 
and  the  lofs  of  its  belt  juices. 

In  an  oven,  the  exhalations  being  confined,  the 
meat  feldom  fails  to  acquire  a peculiar  and  very 
difagreeable  fmell  and  tafte,  which,  no  doubt,  is 
occafioned  folely  by  thofe  confined  vapours.  The 
fleam  tube  of  a Roafter  being  always  fet  open, 
when,  in  browning  the  meat,  the  heat  is  fufficiently 
raifed  to  evaporate  the  oily  particles  at  its  furface, 
the  noxious  vapours  unavoidably  generated  in  that 
procefs  are  immediately  driven  away  out  of  the 
Roafter,  by  the  current  of  hot  and  pure  air  from 
the  bkw-pipes.  This  leaves  the  meat  perfedly  free, 
both  from  the  tafte  and  the  .fmell  peculiar  to 
baked  meat. 
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Some  have  objected  to  Roaders,  on  an  idea  that 
as  the  water  which  is  placed  under  the  meat,  is  (in 
^ part  at  lead)  evaporated  during  the  procefs,  this 
mud  make  the  meat  fodden , or  give  it  the  appear- 
ance and  tade  of  meat  boiled  in  deam ; but  this 
objection  has  no  better  foundation,  than  that  we 
have  jud  examined.  As  deam  is  much  lighter 
than  air,  that  generated  from  the  water  in  the 
dripping-pan,  will  immediately  rife  up  to  the  top  of 
the  Roader,  and  pafs  off  by  the  deam-tube,  and 
the  meat  will  remain  furrounded  by  air,  and  not 
by  deam.  But  were  the  Roader  to  be  condantly 
full  of  deam,  to  the  perfetd  exclufion  of  all  air, 
which  however  is  impoffible,  this  would  have  no 
tendency  whatever  to  make  the  meat  fodden.  It  is 
a curious  fadt,  that  deam,  fo  far  from  being  a moid 
fluid,  is  perfectly  dry,  as  long  as  it  retains  its 
eladic  form  ; and  that  it  is  of  fo  drying  a nature, 
that  it  cannot  be  contained  in  wooden  veffels, 
(however  well  feafoned  they  may  be)  without  dry- 
ing them  and  making  them  fhrink  till  they  crack 
and  fall  to  pieces. 

Steam  is  never  moid.  When  it  is  condenfed 
with  cold  it  becomes  zvater,  which  is  moidure  it- 
felfj  but  the  deam  in  a Roader,  which  lurrounds 
meat  that  is  reading,  cannot  be  condenfed  upon 
it ; for  the  furface  of  the  meat,  being  heated  by 
the  calorific  rays  from  the  top  and  fides  of  the 
Roader,  is  even  hotter  than  the  deam. 

It  deam  were  a moid  fluid,  it  would  be  found 
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very  difficult  to  bake  bread,  or  any  thing  elfe,  in  a 
common  oven. 

Meat  which  is  boiled  or  fodden  in  fteam,  is  put 
cold  into  the  containing  veffel,  and  the  hot  fteam 
which  is  admitted,  is  inftantly  condenfed  on  its 
furface,  and  the  water  refulting  from  this  conden- 
fation  of  fteam,  dilutes  the  juices  of  the  meat,  and 
wafhes  them  away,  leaving  the  meat  taftelefs  and 
infipid  at  its  furface : but  when  meat  is  put  c'old 
into  a Roafter,  the  water  in  the  dripping-pan  being 
cold  likewife,  long  before  it  can  acquire  heat  fuffi- 
cient  to  make  it  boil,  the  furface  of  the  meat  will 
become  too  hot  for  fteam  to  be  condenfed  upon  it ; 
and  were  it  not  to  be  browned  at  all,  it  could  not 
poffibly  tafte  fodden. 

It  appears  to  me,  that  thefe  illucidations  are  fuf- 
ficient  to  remove  the  two  objections  which  are  moft 
commonly  made  to  the  Roafter,  by  thofe  who  are 
not  well  acquainted  with  its  mechanifm,  and  man- 
ner of  acting. 

In  my  account  of  the  blow-pipes,  I have  faid  that 
the  current  of  air  which  comes  into  the  Roafter 
through  them,  when  they  are  opened  to  brown  the 
meat,  “ drives  away  all  the  moift  air  and  vapour 
“ out  of  the  Roafter.”  This  I well  know  is  not  an 
accurate  account  of  what  really  happens ; but  it 
may  ferve,  perhaps  better  than  a more  fcientific 
explanation,  to  give  the  generality  of  readers  dif- 
tincft  ideas  of  the  nature  of  the  effecfts  that  are  pro- 
duced by  them.  The  noxious  vapour  generated 
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from  the  oily  particles  that  are  evaporated  by  the 
ftrong  heat,  are  moil  certainly  driven  away,  precifely 
in  the  manner  defcribed;  and  we  have  juft  feen  how 
very  eflential  it  is  that  thefe  vapours  Ihould  not  be 
permitted  to  remain  in  the  Roafter; — and  whether 
the  furface  of  the  meat  be  in  facft  dried  by  the  imme- 
diate  contacft  of  a current  of  hot  and  dry  air,  or 
whether  this  eflfetft  is  produced  in  confequence  of 
an  increafe  of  calorific  rays  from  the  top  and  fides 
of  the  Roafter,  occafioned  by  the  additional  heat 
communicated  to  the  internal  furface  of  the  Roafter 
by  this  hot  wind,  the  utility  of  the  blow-pipes  is 
equally  evident  in  both  cafes. 
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CHAPTER  V. 

More  particular  defcriptians  cf  the  fever al  parts  cf  the 
Roafier,  defgned  for  the  information  of  workmen 
■ — Of  the  body  of  the  Roajler — Of  the  advantages 
which  refv.lt  from  its  peculiar  form — Of  the  bejl 
method  of  proceeding  in  covering  the  iron  doors,  of 
Roajler s,  and  Ovens , with  pannels  cf  zvocd,  for  cott- 
oning the  heat — Method  of  confruEling  double  doors 
of  fleet  iron , and  of  caf  iron — Of  the  blow-pipes — 
Of  the  f.  earn  tube — Of  the  dripping-pan — Precau- 
tions to  be  ufed  for  preventing  the  too  rapid  evapo- 
ration of  the  water  in  the  dripping-pan — Of  large 
Roafers  that  may  be  ufed  for  roafting  and  baking 
at  the  fame  time — Precautions  which  become  necef- 
fary  when  Roafers  are  made  very  large — Of  va- 
rious alterations  that  may  be  made  in  the  forms  of 
Roafers , and  of  the  advantages  and  difadvantages 
of  each  of  them — ■ Account  of  fome  attempts  to  Jim*, 
plify  the  confix  ublion  of  Roafers — Of  a Roofing- 
oven — Of  the  difference  between  a Roofing-oven, 
and  a Roofer. 

Alt  hough  it  will  be  eafy  for  performs  ac- 
quainted with  the  mechanic  arts,  and  accus- 
tomed to  examine  drawings  and  descriptions  of 
machines,  to  form  a perfect:  idea  of  the  invention 
in  queftion,  from  what  has  already  been  faid,  yet 
Something  more  will  be  neceffary  for  the  instruc- 
tion of  .artificers,  who  may  be  employed  in  execut- 
ing 
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ing  the  work,  and  more  efpecially  for  iuch  as  may 
from  thefe  defcriptions  undertake  to  conftrudt 
Roafters,  without  ever  having  feen  one.  By  going 
into  thefe  details,  I fhall  no  doubt  find  opportu- 
pities  for  introducing  occafonal  remarks  on  the 
ufes  and  management  of  the  various  parts  of  the 
machinery ; which  will  tend  not  a little  to  illuftrate 
the  foregoing  defcriptions,  and  enable  the  reader 
to  form  a more  precife  and  fatisfadtory  opinion  re^ 
fpedting  the  merit  of  the  contrivance. 

Of  the  body  of  the  Roafer. 

Although  I have  directed  the  Body  of  the  Roaft- 
ter  to  be  made  cylindrical,  it  may,  without  any 
confiderable  inconvenience,  be  conftrudted  of  other 
forms.  The  reafons  why  I preferred  the  cylin- 
drical form  to  all  others,  were,  becaufe  I was  told 
by  workmen,  that  it  was  the  form  of  eafieft  con- 
ftrudtion ; and  becaufe  I knew  it  to  be  the  form 
beft  adapted  for  ftrength  and  durability. 

There  is  another  reafon,  which  I did  not  dare  to 
communicate  to  the  workmen  (iron-plate  workers) 
whom  I was  obliged  to  employ,  in  order  to  intro- 
duce this  contrivance  into  common  ule  in  this 
country : when  Roafters  are  of  this  form,  it  will 
be  eafy  to  make  them  of  caji-iron , which  will  ren» 
der  the  article  not  only  cheaper  to  the  purchafer, 
but  alfo  much  more  durable,  and  better  on  many 
accounts. 
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As  there  is  a certain  proportion  of  fulphur  in 
the  coal  commonly  ufed  in  this  country,  I was  ah. 
ways  perfectly  aware  of  the  confequences  of  burn- 
ing it  under  Roafters  conftruCted  of  fheet-iron.  I 
knew  that  the  fulphureous  vapour  from  fuch  fuel 
would  be  much  more  injurious  to  the  Roafter,  and 
efpecially  to  its  blow-pipes  (which  are  much  ex- 
pofed)  than  the  clear  flame  of  a wood  fire  ; but  I 
trufled  to  the  remedy,  which  I knew  might  eafily 
be  provided  for  this  defeCt.  I thought  that  caft - 
irony  which  is  much  lefs  liable  to  be  injured  by  a 
coal  fire,  than  wrought  iron,  would  foon  be  fubfti- 
tuted  in  lieu  of  it,  firft  for  the  blow-pipes,  and  then 
for  the  body  of  the  Roafter.  In  this  expectation 
I have  not  been  difappointed,  for  the  blow-pipes 
of  Roafters  are  now  commonly  made  of  caft- 
iron  by  the  London  workmen ; and  where  fea-coal 
is  ufed  as  fuel,  they  never  fhould  be  made  of  any 
other  material. 

The  firft  Roafters  I caufed  to  be  made,  had  all 
fiat  bottoms,  and  their  fides  were  vertical,  and  their 
tops  were  arched  over  in  the  form  of  a trunk  ; but 
feveral  inconveniencies  were  found  to  refult  from 
this  fhape.  Their  bottoms  were  too  much  ex- 
pofed  to  the  heat,  and  this  excefiive  heat  in  that 
part  heated  the  bottom  of  the  dripping-pan  too 
much,  and  caufed  the  water  in  it  to  be  foon  eva- 
porated; it  likewife  caufed  them  to  warp,  and 
fometimes  prevented  their  doors  from  clofing  them 
with  that  precifion  which  is  neceflary. 

If  the  hot  air  in  a Roafter  be  permitted  to  efcape 
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by  the  crevices  of  its  door,  or  what  is  ftill  worfe 
and  more  likely  to  happen,  if  cold  air  be  permit- 
ted to  enter  the  Roafter  by  thofe  openings,  it  is 
quite  impoffible  that  the  procefs  of  roafting  can  go 
on  well. 

As  cold  air  will  always  tend  to  prefs  into  the 
body  of  the  Roafter  by  every  pafiage  that  is  left 
open,  whenever,  the  Roafter  being  hot,  the  damper 
of  its  fteam-tube  is  open ; this  lhows  how  necef- 
fary  it  is,  in  roafting  meat,  not  to  leave  that 
damper  open  at  any  time  when  it  ought  to  be  kept 
clofed. 

As  iron  doors,  for  confining  heat,  are  very  liable 
to  be  warped  by  the  expanfion  of  the  metal,  they 
Ihould  never  be  made  to  fhut  into  grooves,  but 
they  fhould  be  made  to  clofe  tight  by  caufing  the 
flat  furface  of  the  infide  of  the  door  to  lie  againft, 
and  touch  in  all  parts,  the  front  edge  of  the  door 
frame ; which  front  edge  muft  of  courfe  be  made 
to  be  perfectly  level,  and  as  fmooth  as  poflible. 

When  the  body  of  the  Roafter  is  made  cylin- 
drical, it  will  be  eafier  to  make  the  front  of  it, 
againft  which  its  door  clofes,  level,  than  if  it  were 
of  any  other  form  and  when  the  door  is  circular, 
by  making  it  a little  dilhing,  it  will  not  be  liable 
to  be  warped  ; efpecially  when  it  is  made  double. 

If  the  front  end  of  the  cylinder  of  Iheet-iron 
which  forms  the  body  of  the  Roafter,  be  turned 
outwards  over  a very  ftout  iron  wire,  (about  one- 
third  of  an  inch  in  diameter  for  inftance,)  this  will 
ftrengthen  the  Roafter  very  much,  and  will  render 
it  ealier  to  make  the  end  of  the  Roafter  level,  to 
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receive  the  flat  furface  of  its  door : it  can  moft 
eafily  be  made  level  by  placing  the  cylinder  in  a 
vertical  or  upright  pofltion,  with  its  open  end 
downwards,  on  a flat  anvil,  and  hammering  the 
wire  above  mentioned,  till  its  front  edge,  which 
repofes  on  the  anvil,  is  quite  level. 

In  order  that  the  door  of  the  Roafter  may  clofe 
well,  its  hinges  fhould  be  made  to  project  out- 
wards two  or  three  inches  beyond  the  Tides  of  the 
Roafter;  and  it  fhould  be  fattened,  not  by  a com- 
mon latch,  but  by  two  turn-buckles,  fituated  juft 
oppofite  to  the  two  hinges.  The  diftance  at  which 
the  two  hinges  (and  confequently  the  two  turn- 
buckles)  fhould  be  placed  from  each  other,  fhould 
be  equal  to  half  the  diameter  of  the  Roafter. 

The  hooks  for  the  hinges,  and  alfo  the  fupport 
for  the  turn-buckles,  fhould  be  fituated  at  the 
projecting  ends  of  ftrong  iron  ftraps,  fattened  at 
one  of  their  ends  to  the  outfide  of  the  Roafter,  by 
means  of  rivetting-nails,  ,The  manner  in  which 
thefe  turn-bucldes  are  conftruCted,  and  the  manner 
in  which  they  are  fattened  to  the  Roafter,  may  be 
feen  by  examining  figure  17,  where  they  are  repre- 
fented  on  a large  fcale. 

The  firft  Roafters  that  were  made  were  furnifhed 
with  two  feparate  doors,  the  one  placed  about 
four  inches  within  the  body  of  the  Roafter,  the 
other  even  with  its  front.  As  the  infide  door  had 
no  hinges,  but,  like  a common  oven  door,  was 
taken  quite  away  when  the  Roafter  was  opened ; 
there  was  fome  trouble  in  the  management  of  it ; 
and  it  was  found  that  the  cooks,  to  avoid  that 
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trouble,  frequently  threw  it  away,  and  ufed  the 
roafler  without  it*  This  contrivance  of  the  cooks 
to  fave  trouble,  came  very  near  to  difcredit  the 
Roaflers  altogether,  and  to  put  a final  (lop  to  their 
introdudlion  in  this  country.  The  circumflance 
upon  which  the  principal  merit  of  the  Roafler  de- 
pends, and  on  which  the  excellence  of  the  food 
cooked  in  it  depends  entirely,  is  the  equality  of  the 
heat . When  the  heat  is  equal  on  every  fide,  it 
may  be  more  moderaxe  than  when  it  is  unequal; 
and  the  more  moderate  and  equal  the  heat  is  by 
which  meat  can  be  properly  roafled,  the  better 
tailed  and  more  wholefome  will  it  be.  Now  it  is 
quite  impoffible  to  keep  up  an  equal  heat  in  a 
Roafler  which  is  clofed  only  by  a Tingle  door  of 
fheet-iron;  for  fo  much  heat  will  pafs  off'  through 
fuch  a thin  metallic  door,  and  be  carried  away  by 
the  cold  air  of  the  atmofphere  which  is  lying 
againfl  the  outfide  of  it,  that  the  degrees  of  heat 
in  different  parts  of  the  Roafler  muff  neceflarily 
be  very  different;  and  the  confequence  of  this  in- 
equality will  be,  either  that  the  meat  will  not  be 
fufficiently  done  in  fome  parts,  or  that  the  heat 
mud  be  fo  much  increafed  as  to  prevent  its  being 
well  done  in  any  part. 

In  order  to  induce  perfons  to  be  careful  in  the 
management  of  machinery  of  any  kind  which  is 
new  to  them,  it  is  neceflary  to  point  out  the  bad 
confequences  which  will  rel'ult  from  fuch  negledls 
and  inattentions  as  they  are  mod  liable  to  fall  into 
in  the  ufe  of  it ; for,  however  particular  inflruc* 
tions  may  be,  ftribt  attention  to  them  cannot  be 
5 expected 
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expe&ed  from  thofe  who  are  not  aware  of  the  bad 
effedts  that  may  refult,  from  what  may  appear  to 
them  very  trilling  deviations  or  negledts. 

Thofe  who  make  Roafters  mull  take  the  greateft 
care  to  conftrudt  them  in  fuch  a manner  that  they 
may  be  accurately  clofed,  and  that  the  heat  may 
not  be  able  to  make  its  way  through  their  doors; — 
and  thofe  who  ufe  them,  muft  be  careful  to  manage 
them  properly. 

There  are  two  ways  in  which  the  door  of  a 
Roafter  may  be  conftru&ed,  fo  as  to  confine  the 
heat  perfectly  well,  without  giving  any  additional 
trouble  to  the  cook  in  the  management  of  it.  It 
may  be  made  of  a lingle  lheet  of  iron,  and  covered 
on  the  outlide  with  a pannel  of  wood  : — or  it  may 
be  conftruded  of  two  flheets  of  iron,  placed  parallel 
to  each  other,  at  the  diftance  of  about  an  inch, 
and  fo  fattened  together  that  the  air  between  them 
may  be  confined. 

When  a door  of  fingle  flieet  iron  is  made  to  con- 
fine the  heat  by  means  of  an  outlide  covering  of 
wood,  care  mutt  be  taken  to  make  fuch  outlide 
wooden  covering  in  the  form  of  a pannel,  otherwise 
it  will  not  anfwer.  If  a board  be  ufed  inftcad  of 
a framed  pannel  it  will  moft  certainly  w'arp  with 
the  heat,  and  will  either  detach  itfelf  from  the  iron 
door  to  which  it  is  fattened,  or  will  caufe  the  door 
to  bend,  and  prevent  its  doling  the  Roafter  with 
luliicient  accuracy.  I have  leen  feveral  attempts 
made  to  ufe  boards,  inftead  of  pannels,  in  covering 
the  outfides  of  the  iron  doors  of  Roafters,  and  iron 
ovens ; but  they  were  all  unfuccefsful.  It  is  quite 
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linpoffible  that  they  ever  fhould  anfwer,  as  will  be 
evident  to  thofe  who  will  take  the  trouble  to  con- 
sider the  matter  with  attention. 

As  Doors  of  Sheet  iron,  covered  with  wood  on 
the  outlide,  when  they  are  properly  conftructed, 
are  admirably  calculated  for  confining  heat ; I 
think  it  worth  while  to  give  a detailed  account  of 
the  precautions  that  are  necefiary  in  the  construc- 
tion of  them. 

Of  the  ■ bef  Method  of  covering  the  Iron  Doors  of 
Roofers  and  Ovens , &a  with  Wooden  Pannels,for 
confining  the  Heat. 

The  objeif  principally  to  be  attended  to  in  this 
bufinefs,  is  to  contrive  matters  fo  that  the  fhrinking 
and  Swelling  of  the  wood  by  alternate  heat  and 
moifture,  Shall  have  no  tendency  either  to  detach 
the  wood  from  the  iron-door,  or  to  change  its  form; 
or  to  caufe  openings  in  the  wood  by  which  the  air 
confined  between  the  wrood  and  the  iron  can  make 
its  efcape. 

The  manner  in  which  this  may,  in  all  cafes,  be 
done,  will  be  evident  from  an  examination  of  the 
figure  1 8,  which  reprefents  a front  view  of  the  door 
of  a cylindrical  Roafter,  18  inches,  in  diameter, 
covered  with  a fquare  wooden  pannel. 

It  will  be  obferved,  that  this  pannel  confiftsof 
fquare  frame  tenanted,  and  fattened  together  at  each 
of  its  four  corners  with  a Single  pin ; and  filled  up 
in  the  middle  with  a fquare  board  or  pannel,  which 
is  confined  in  its  place,  by  being  made  to  enter 
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into  deep  grooves  or  channels,  made  to  receive  it*1 
in  the  iniides  of  the  pieces  which  form  the  frame. 
The  circular  iron  door  to  which  this  pannel  is  fixed, 
cannot  be  feen  in  the  figure,  being  covered  and 
concealed  from  view  by  the  woody  but  its  fize  and 
politionare  marked  out  by  a dotted  circle;  and  the 
heads  of  ten  rivets  are  feen;  by  which  the  wooden 
pannel  is  fattened  to  the  iron  door.  Thefe  rivets 
are  made  to  hold  the  wood  faft  to  the  iron  by 
means  of  fmall  circular  plates  of  flieet  iron,  which 
are  diftinctly  peprefented  in  the  figure  *. 

If  the  portions  of  the  pins  by  which  the  wooden 
frame  is  fattened  together,  and  of  the  rivets  which 
fatten  the  pannel  to  the  iron  door,  are  confidered, 
it  will  be  evident,  that  all  bad  effetttsof  the  fhrinking 
of  the  wood  by  the  heat  are  prevented  by  the  pro- 
pofed  conftrudtion.  The  four  pieces  of  wood,  which 
conflitute  the  frame  of  the  pannel  (which  may  be  of 
common  deal,  and  about  four  inches  wide,  and. 
one  inch  thick),  being  fattened  with  one  pin 
only  at  each  of  their  joinings  at  the  corners,  and 
thefe  pins  being  fituated  in  the  center  of  thofa 
joinings,  if  upon  the  frame,  in  the  middle  of  each 
of  the  four  pieces  which  compofe  it,  a fquare  be 
drawn  in  fuch  a manner  that  the  corners  of  this 
fquare  may  coincide  with  the  centers  of  the  four 

# Inftead  of  thefe  rivets,  fhort  wood  fcrews  may  be  ufed  for 
faflening  the  wooden  pannel  to  the  iron  door;  but  care  mull 
be  taken  to  place  thefe  fcrews  in  the  fame  places  which  are 
pointed  out  for  the  rivets.  The  heads  of  the  wood  fcrews  muft 
©f  courfe  be  on  the  infide  of  the  iron  door. 
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pins  which  hold  the  frame  together,  as  neither 
heat  tior  drynefs  makes  any  confiderabie  alteration 
in  the  length  of  the  fibres  of  wood,  it  is  evident 
that  the  fhrinking  of  the  four  pieces  which  com- 
pofe  this  frame,  cannot  alter  the  dimenfions  of 
this  fquare,  or  in  any  way  change  its  pofitiom 
If,  therefore,  care  be  taken  in  fattening  the  pannel 
to  the  iron  door  to  place  tile  ri vetting-nails  in  the 
lines  which  form  the  four  files  of  this  fquare , the 
fhrinking  of  the  wood  will  occafion  no  ftrain  on 
the  iron  door,  nor  have  any  tendency  whatever 
to  change  its  form  ; and  with  regard  to  the  cen- 
ter piece  of  the  pannel,  if  it  be  fattened  to  the 
iron  door  by  two  rivets.,  fituated  in  the  dir  ell  ion  of 
the  fibres  of  the  wood,  in  a line  dividing  this  piece 
into  two  equal  parts,  its  fhrinking  will  be  at- 
tended with  no  kind  of  inconvenience*  Care 
fhould  however  be  taken  to  make  this  pannel 
enter  fo  deeply  into  the  grooves  in  its  frame,  that 
when  it  has  fhrunk  as  much  as  poffible,  its  width 
fhall  not  be  fo  much  reduced  as  to  caufe  it  to 
come  quite  out  of  the  grooves.  This  piece  may 
be  made  about  one-third  of  an  inch  thick ; and 
the  grooves  which  receive  it  may  be  made  of  the 
fame  width,  and  about  three  quarters  of  an  inch 
deep* 

When  wooden  covers  of  this  kind  are  made  for 
iron  doors  of  large  dimenfions,  they  fhould  be  di- 
vided into  a number  of  compartments,  otherwife 
the  center  pieces,  or  the  pannels,  properly  fo  call- 
ed, being  very  large,  the  fhrinking  of  the  wood 
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with  heat  will  be  apt  to  make  them  quit  the 
grooves  of  their  frames,  which  would  open  a paf- 
fage  for  the  cold  air  to  approach  the  furface  of  the 
iron  door. 

In  fattening  the  wooden  pannel  to  its  iron  door, 
it  will  be  beft  that  the  wood  fhould  not  come 
into  immediate  contact  with  the  iron.  Two  or 
three  fheets  of  cartridge  paper  placed  one  upon 
the  other,  may  be  interpofed  between  them  ; and 
to  prevent  the  poflibility  of  this  paper  taking  fire, 
it  may  previoutty  be  rendered  incombuftible  by 
foaking  it  in  a ftrong  folution  of  alum,  mixed 
with  a little  armenian  bole,  or  common  clay.  This 
paper  will  not  only  attift  very  much  in  confining 
the  heat,  but  will  alfo  effectually  prevent  the  wood 
from  being  fet  on  fire  by  heat  communicated 
through  the  iron  door  of  the  Roafter.  It  is  indeed 
highly  improbable  that  the  Roafter  fhould  ever 
be  fo  intenfely  heated  as  to  produce  this  effeCt ; 
but  as  the  ftrangeft  accidents  fometimes  do  hap- 
pen, it  is  always  wife  to  be  prepared  for  the  worft 
that  can  happen. 

As  the  center  piece  of  wood,  or  pannel  properly 
fo  called,  which  fills  up  the  wooden  frame,  is  only 
one-third  of  an  inch  in  thicknefs,  while  the  frame 
is  one  inch  in  thicknefs,  it  is  evident  that  if  the 
face  of  the  frame  be  made  to  apply  every  where 
to  the  flat  furface  of  the  iron  door,  the  center 
piece  will  not  touch  it.  This  eireumftance  will 
be  rather  advantageous  than  otherwife,  in  con- 
fining the  heat  ■,  but  ftill  it  will  require  fofne  at- 
tention in  fattening  the  wood  to  the  iron.  Each 
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of  the  two  rivets  which  pafs  through  this  center 
piece,  muft  alfo  be  made  to  pafs  through  a fmall 
block  of  wood,  about  an  inch  fquare  for  inftance, 
and  one-third  of  an  inch  thick,  which  will  give 
thefe  rivets  a proper  bearing,  without  any  ftrain  on 
the  iron  door  which  can  tend  to  alter  its  form. 

When  the  wood  and  the  iron  are  firmly  rivetted 
together,  the  fuperfluous  paper  may  be  taken  away 
with  a knife. 

The  hinges  of  the  door,  which  in  the  figure  1 8 
are  feen  projetfling  outwards  on  the  right  hand, 
are  to  be  rivetted  to  the  outfide  furface  of  the  cir- 
cular iron  door ; and  in  order  that  they  may  not 
prevent  the  pannel  from  applying  properly  to  the 
door,  they  are  to  be  let  into  the  wood.  The  turn~ 
buckles,  by  which  the  door  is  faftened,  muft  be 
made  to  prefs  againft  the  outfide  or  front  of  the 
wooden  frame. 

No  inconvenience  of  any  importance  will  arife 
from  leaving  the  wooden  pannel  fquare,  while  the 
door  itfelf  is  circular ; but  if  it  fhould  be  thought 
better,  the  corners  of  the  pannels  may  be  taken  off^ 
or  the  wooden  pannel  may  be  made  circular  ; this 
fhould  not  however  be  done  till  after  the  pannel 
has  been  fixed  to  the  door.  After  this  has  been 
done,  as  the  rivets  will  be  fufficient  to  hold  the 
fides  of  the  frame  in  their  places,  the  cutting  off 
of  the  corners  of  the  frame  will  produce  no  bad 
confequences, 

I have  been  the  more  particular  in  my  account 
of  the  manner  of  covering  iron  doors  with  wooden 
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pannels,  for  the  purpofe  of  confining  heat,  as  tlirs 
contrivance  may  be  ufed  with  great  advantage,  not 
only  for  Roafters  and  Ovens,  but  alfo  for  a variety 
of  other  purpofes ; for  the  covers  of  large  boilers 
for  inftance,  for  the  doors  of  hot  clofets,  fleam 
clofets,  &c. 

Of  Double  Doors  for  Roofers , confronted  of  two  cir- 
cular pieces  of  Sheet-Iron  f earned  together. 

No  difficulty  will  be  found  in  the  conftruftion 
of  thefe  doors ; and  though  they  may  not  perhaps 
confine  the  heat  quite  fo  perfectly  as  the  doors  we 
have  juft  deferibed,  they  anfwer  very  well ; and 
when  the  outfide  of  the  door  is  japanned,  they 
have  a very  handfome  and  cleanly  appearance. 

There  are  two  ways  of  conftrutfting  them,  either 
of  which  may  be  adopted;  the  circular  fheet  of 
iron  which  forms  the  infide  of  the  door,  may  be 
flat,  and  the  outfide  fheet  difhing  ; or  the  outfide 
fheet  may  be  fiat,  and  the  infide  fheet  difhing; 
but  whichfoever  of  thefe  methods  is  adopted,  the 
hinges  muft  be  attached  to  the  outfide  of  the  door; 
and  care  muft  be  taken  to  make  that  part  of  the 
infide  of  the  door  quite  flat  which  lies  againft  the 
end  of  the  Roafter,  and  clofes  it.  The  diftance  of 
the  infide  fheet  of  iron  and  the  outfide  fheet,  is  not 
very  eflential ; it  fliould  not  however  be  lefs  than 
one  inch  in  the  center  of  the  door;  and  thefe  two 
iheets  fliould  not  touch  each  other  any  where,  ex- 
cept 
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eept  it  be  at  their  circumference,  where  they  are 
fattened  together.  In  the  center  of  the  outfide 
fheet  there  thould  be  fixed  a knob  of  iron,  or  of 
brafs,  to  ferve  as  a handle  for  opening  and  (hut- 
ting the  door. 

Double  doors  of  this  kind  might  eafily  be  con- 
ftru<fted  of  two  circular  pieces  of  call  iron,  fatt- 
ened together  by  rivets ; or  of  one  piece  of  catt 
iron,  caft  difhing,  and  a flat  piece  of  fheet  iron 
turned  over  it.  When  the  latter  conftruftion  is 
adopted,  the  caft  iron  mutt  form  the  infide  of  the 
door,  and  its  convex  fide  mutt  project  into  the 
Roafter.  It  thould  be  quite  flat  near  its  circum- 
ference, in  order  that  it  may  clofe  the  Roafter  with 
accuracy,  and  it  thould  be  at  leaft  three  quarters 
of  an  inch  larger  in  diameter  than  the  Roafter,  in 
order  that  no  part  of  the  circular  plate  of  fheet 
iron,  which  fliould  be  fattened  to  it  by  being  turned 
over  its  edge,  may  get  between  it  and  the  end  of 
the  Roafter. 


Of  the  Blow  Pipes. 

There  are  various  ways  in  which  the  Blow- 
Pipes  may  be  fattened  to  the  Roafter.  The  com- 
mon method,  when  they  are  made  of  theet  iron, 
is  to  fatten  them  with  rivets ; but  as  blow-pipes  of 
fheet-iron  are  liable  to  be  burnt  out  in  a few  years, 
if  much  ufed,  it  is  better  to  procure  them  of  caft- 
iron  from  an  iron-founder,  in  which  cafe  they  thould 
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be  cafl  with  flanches,  and  fhould  be  keyed  on  the 
infide  of  the  Roafter ; and  their  joinings  with  the 
bottom  of  the  Roafter  muft  be  made  tight  with 
fome  good  cement  that  will  ftand  fire,  and  is  pro-* 
per  for  that  ufe. 

The  effect  of  the  blow-pipes  will  be  confiderably 
increafed,  if  a certain  quantity  of  iron  wire,  in  loofe 
coils,  or  of  iron  turnings,  be  put  into  them.  Thefe 
being  heated  by  the  fire,  the  air  which  paftes 
through  the  tubes,  coming  into  contact  with  them, 
will  be  more  heated  than  it  would  be  if  the  tubes 
were  empty ; but  care  muft  be  taken  that  the 
quantities  of  thefe  fubftances  ufed,  be  not  fo  great 
as  tomhoke  up  the  tube'and  obftruft  too  much  the 
paftage  of  the  air. 

The  ftoppers  of  the  blow-pipes  muft  be  made  to 
clofe  them  well,  otherwife  air  will  find  its  way 
through  the  blow-pipes  into  the  Roafter  at  times 
when  it  ought  not  to  be  admitted.  One  of  thefe 
ftoppers,  reprefented  on  a large  fcale,  is  feen  drawn 
a little  way  out  of  its  blow-pipe,  in  the  figure  17  j 
and  in  that  figure,  part  of  the  iron  ftrap  is  feen 
which  fupports  the  front  ends  of  the  two  blow- 
pipes, and  confines  them  in  their  places.  This 
ftrap  will  not  appear  when  the  Roafter  is  fet,  for  it 
will  then  be  entirely  covered  and  concealed  by  the 
brick-work. 

Where  blow-pipes  are  made  of  fheet  iron,  they 
fhould  be  fo  conftrudted  and  fo  faftened  to  the 
Roafter,  that  they  may  at  any  time  be  removed 
and  replaced  without  taking  the  Roafter  out  of  the 
brick-work.  This  is  neceflary,  in  order  that  they 

may 
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may  be  taken  away  to  be  repaired  or  replaced  with 
new  ones,  when  by  long  ufe  they  become  burnt 
out  and  unfit  for  fervice.  If  they  be  made  with 
flanches,  and  keyed  on  the  infide,  and  if  they  be 
fupported  in  front  on  an  iron  ftrap  of  the  form  re- 
prefented  in  figure  14,  they  may  at  any  time  be 
removed  with  little  trouble,  by  unkeying  them, 
and  removing  a few  bricks.  When  the  bricks  in 
front,  which  it  will  be  neceflary  to  take  away,  are 
removed,  this  will  open  a paffage  into  the  fire- 
place fufficiently  large  to  come  at  the  wall  at  the 
farther  end  of  the  fire-place,  which  mull  come 
away  in  order  to  difengage  the  farther  ends  of  the 
blow-pipes,  which  are  fixed  in  it.  This  wall  muft 
be  carefully  built  up  again,  after  the  new  blow- 
pipes have  been  introduced  and  fattened  to  the 
Roafter. 

Of  the  Steam  Tube. 

This  is  an  eflential  part  of  the  machinery  of 
a Roafter,  and  muft  never  be  omitted.  It  fhould 
be  fituated  fomewhere  in  the  upper  part  of  the 
Roafter,  but  it  is  not  neceflary  that  it  fhould  be 
placed  exactly  at  the  top  of  it.  It  might  perhaps 
be  thought  that  a hole  in  the  upper  part  of  the 
door  would  ferve  the  purpofe  of  a fteam-tube  ; 
but  this  contrivance  would  not  be  found  to  an- 
fwer.  A fteam-tube,  properly  conftruhted,  will 
have  what  is  called  a draft  through  it,  which  on 
fome  occafions  will  be  found  to  be  very  ufeful, 
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but  an  hole  in  the  door,  unconnected  with  a tube 
could  have  no  draft.  It  is  abfolutely  neceffary 
that  there  fnould  be  a damper  in  the  fteam-tube. 
The  fimpleft  damper  is  a circular  plate  of  iron,  a 
very  little  lefs  in  diameter  than  the  tube,  which, 
being  placed  in  it,  is  moveable  about  an  axis, 
which  is  perpendicular  to  the  axis  of  the  tube. 
This  circular  plate  being  turned  about,  and  placed 
jn  different  petitions  in  the  tube,  by  means  of  its 
axis,  which,  being  prolonged,  comes  forward 
through  the  brick-work,  the  paffage  of  the  fteam 
through  the  tube  is  more  or  lefs  obftruCted  by  it. 
This  prolonged  axis,  which  may  be  called  the 
projecting  handle  of  this  damper,  is  reprefented  in 
the  figures  14,  15,  and  17.  This  appears  to  me 
to  be  one  of  the  fimpleft  kind  of  dampers  I am 
acquainted  with ; and  it  has  this  in  particular  to 
recommend  it,  that  it  may  be  regulated  without 
opening  any  paffage  into  the  fteam-tube,  or  into 
the  Roafter,  by  which  the  air  could  force  its  way. 

Of  the  Dripping  Pan. 

As  the  principal  dripping-pan  of  a Roafter  is 
deftined  for  holding  water,  and  as  it  is  of  much 
importance  that  it  fhould  not  leak,  it  fhould  be 
hammered  out  of  one  piece  of  fheet-iron,  in  the 
fame  manner  as  a frying-pan  is  formed  j or  if  the 
metal  be  turned  up  af  the  corners,  it  fhould  be 
lapped  over,  but  not  cut,  and  all  rivetting-nails 
fhould  be  avoided,  except  fuch  as  can  be  placed 
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very  near  the  edge  of  the  pan,  and  above  the 
common  level  of  the  water  that  is  put  into  it.  To 
avoid  the  neceffity  of  placing  any  rivetting-nail  at 
the  bottom  of  the  pan,  or  near  it,  in  fattening  the 
Aiders  on  which  the  pan  runs,  thefe  Aiders  fhould 
be  made  to  pafs  upwards,  by  the  ends  of  the 
pan,  in  order  to  their  being  fattened  to  it  near  its 
brim. 

The  dripping  pan  fhould  not  be  made  quite  fo 
long  as  the  Roafter,  for  room  mutt  be  left  between 
the  farther  end  of  it  and  the  farther  end  of  the 
Roafter,  for  the  hot  air  from  the  blow-pipes  to  pafs 
up  into  the  upper  part  of  the  Roafter.  In  order 
to  ftop  the  dripping-pan  in  its  proper  place,  when 
it  is  pufhed  into  the  Roafter,  the  farther  end  of 
the  fhelf  on  which  it  Aides,  may  be  turned  up- 
wards, and  the  brim  of  the  dripping-pan  made  to 
ftrike  againft  this  projecting  part  of  the  fhelf. 
The  opening  between  this  projecting  part  of  the 
fhelf,  and  the  farther  end  of  the  Roafter,  fhould  be 
about  one  inch,  or  1 \ inches  wide,  and  it  may  be 
juft  as  long  as  the  dripping-pan  is  wide  at  the 
brim.  This  part  of  the  ftrelf  which  projects  up- 
wards, fhould  be  half  an  inch  higher  than  the  brim 
of  the  dripping-pan,  in  order  to  prevent  the  current 
of  hot  air  from  the  blow-pipes  from  ftriking  againft 
the  end  of  the  dripping-pan,  and  heating  it  too 
much.  The  fhelf  may  be  flopped  in  its  proper 
place,  by  means  of  two  horizontal  projecting  Aips 
of  iron,  about  one  inch,  or  1 | inches  long,  each,  at 
its  farther  end,  which,  ftriking  againft  the  end  of 
the  Roafter,  ’Will  prevent  the  ftielf  from  being 
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pufhed  too  far  into  it.  The  dripping-pan  fhould 
have  two  falling  handles,  one  at  each  end  of  it, 
which  handles  fhould  have  flops  to  hold  them  fail 
when  they  are  railed  into  an  horizontal  pofition. 
As  thefe  handles  will  neceffarily  project  a little 
beyond  the  ends  of  the  pan,  even  when  they  are 
not  railed  up,  the  handle  at  the  farther  end  of  the 
pan  will  prevent  the  brim  of  the  pan  from  actually 
touching  the  proje&ing  end  of  the  fhelf ; which 
circumftance  will  be  advantageous,  as  it  will  ferve 
to  defend  the  end  of  the  pan,  and  prevent  its  be- 
ing fo  much  heated  as  otherwife  it  would  be  by 
the  hot  air  from  below. 

I find,  on  enquiry  from  feveral  perfons  who  have 
lately  made  the  experiment,  that  it  is  by  far  the 
bell  method  to  ufe  two  dripping-pans,  one  within 
the  other,  with  water  between  them.  As  the  upper 
pan  is  very  thin,  being  made  of  tin  * (tinned  fheet 
iron)  it  is  kept  as  cool  as  is  neceflary  by  the  water ; 
and  the  furface  of  the  water  being  covered  and  pro- 
tedled,  it  does  not  evaporate  fo  fall  as  when  it  is 
left  expofed  to  the  hot  air  in  the  Roafter, 


Of  the  Precautions  that  may  he  ufed  to  prevent  the 
Dripping  Pan  from  being  too  much  heated. 

This  is  a very  important  matter,  and  too  much 
attention  cannot  be  paid  to  it  by  thole  who  con- 

* Some  perfons  have  ufed  a (hallow  earthen  dilh,  inftead  of 
this  fecond  dripping-pan;  but  earthen  ware  does  not  anfwer  fo 
well  for  this  ufe  as  tin,  as  it  is  mere  liable  to  be  heated  too 
much  by  the  radiant  heat  from  above. 


ftrudt 
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ftruft  Roafters.  From  what  has  been  faid,  it  is 
evident,  that  if,  in  roafting  meat,  the  water  in  the 
dripping-pan  ever  happens  to  be  all  evaporated,  the 
drippings  from  the  meat  which  fall  on  it  cannot  fail 
to  fill  the  Roafter  with  noxious  fumes.  It  is 
certainly  not  furprizing  that  thofe  who,  in  roafting 
in  a Roafter,  neglefted  to  put  water  into  the  drip- 
ping-pan, fhould  not  much  like  the  flavour  of  their 
roafted  meat, 

There  is  a method  of  defending  the  drippings 
pan  from  heat,  which  many  have  put  in  prac- 
tice with  fuccefs  ; but  although  it  effectually  an- 
fwers  the  purpofe,  yet  it  is  attended  with  a ferious 
inconvenience,  which,  as  it  is  not  very  obvious, 
ought  to  be  mentioned,  When  the  bottoms  of 
Roafters  Were  made  flat,  their  dripping-pans  were 
much  more  liable  to  be  too  much  heated  than  they 
are  when  the  body  of  the  Roafter  being  made 
cylindrical,  the  dripping-pan  is  placed  on  a fhelf 
■in  the  manner  I have  here  recommended.  And 
feveral  perfons  finding  the  water  in  the  dripping- 
pans  of  their  Roafters  to  boil  away  very  faft,  covered 
the  (flat)  bottoms  of  their  Roafters  with  fand,  or 
with  a paving  of  thin  tiles,  or  bricks.  This  pro- 
duced the  defired  effeft ; but  this  contrivance  occa- 
fions  the  bottom  of  a Roafter  to  be  very  foon 
burnt  out  and  deftroyed.  The  heat  from  the  fire 
communicated  to  the  under  fide  of  the  bottom  of 
the  Roafter  not  being  able  to  make  its  way  upwards 
into  the  body  of  the  Roafter,  through  the  ftratum 
of  fand  or  bricks  (which  fubftances  are  non-con- 
duftors  of  heat)  it  is  accumulated  in  the  bottom  of 
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the  Roafter,  and  becomes  there  To  intenfe  as  tQ 
deft  toy  the  iron  in  a fhort  time. 

The  beft  method  that  can  be  adopted  for  pre- 
venting the  dripping-pan  from  being  too  much 
heated,  is  to  defend  the  bottom  of  the  Roafter  from 
the  diredt  adtion  of  the  fire,  by  interpofing  a fcreen 
of  fome  kind  or  other  between  it  and  the  burning 
fuel.  This  fcreen  may  be  a plate  of  caft  iron, 
about  one  third  of  an  inch  thick,  with  a number 
of  fmall  holes  through  it,  lupported  upon  iron  bars 
at  the  diftance  of  about  an  inch  below  the  bottom 
of  the  Roafter i — or  it  may  be  formed  of  a row  of 
thin  fiat  tiles  laid  upon  the  blow-pipes,  and  fup- 
ported  by  them. 

Roafters  which  are  made  of  a cylindrical  form, 
will  hardly  ftand  in  need  of  any  thing  to  fcreen 
them  from  the  fire ; efpecially  if  their  fire-places 
are  fituated  at  a proper  diftance  below  them,  and 
if  the  fize  of  the  fire  is  kept  within  due  bounds. 
But  after  all,  if  the  perfon  to  whom  the  manage- 
ment of  a Roafter  is  committed  is  determined  to 
deftroy  it,  no  precautions  can  prevent  it ; and 
hence  it  appears  how  very  neceflary  it  is  to  fecure 
the  good  will  of  the  cooks.  They  ought  certainly 
to  wifh  well  to  the  fuccefs  of  thefe  inventions ; for 
the  introduction  of  them  cannot  fail  to  diminifh 
their  labour,  and  increafe  their  comforts  very 
much. 


Of  large  Roajlers. 


1Si 

Of  large  Roajlers , that  will  jerve  to  roast  and 
bake  at  the  fame  Time . 

It  has  been  found  by  experience  that  any 
Roafter  may  be  made  to  roaft  and  bake  at  the  fame 
time,  in  great  perfedt.ion,  when  the  proper  pre- 
cautions are  taken ; but  this  can  Deft  be  dons 
when  the  Roafter  is  of  a large  fize,  from  20  inches 
to  24  inches  in  diameter,  for  inftance ; for  in  this 
cafe  there  will  be  room  above  the  meat  for  a fhelf 
on  which  the  things  to  be  baked  can  be  placed 
And  even  when  there  is  no  roafting  going  on  be- 
low it,  any  thing  to  be  baked  fhould  be  placed  on 
this  fhelf,  in  order  to  its  being  nearer  to  the  top 
of  the  Roafter,  where  the  procefs  of  baking  goes 
on  better  than  any  where  elfe.  In  baking  bread, 
pyes,  cakes,  8cc.  it  feems  to  be  necefiary  that  the 
heat  fhould  defend  in  rays  from  the  top  of  the 
oven,  and  as  the  intenfity  of  the  effefts  produced 
by  the  calorific  rays  which  proceed  from  a heated 
body,  is  much  greater  near  the  hot  body  than  at  a 
greater  diftance  from  it,  (being  moft  probably  as 
the  fquares  of  the  diftances  inverfely)  it  is  evident 
why  the  procefs  of  baking  fhould  go  on  beft  in  a 
low  oven,  or  when  the  thing  to  be  baked  is  placed 
near  the  top  of  the  oven,  or  of  the  Roafter,  when 
it  is  baked  in  a Roafter. 

The  fhelf  in  the  upper  part  of  a Roafter  for 
baking,  may  be  made  of  a fingle  piece  of  fheet- 

ir  oil; 
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iron,  but  it  will  be  much  better  to  make  it  double* 
That  is  to  fay,  of  two  pieces  of  lheet-iron,  placed 
at  a fmail  diftance  from  each  other,  and  turned  in- 
wards, and  fattened  together  at  their  edges,  in  the 
manner  which  will  prefently  be  more  particularly 
defcribed.  This  thelf,  whether  it  be  made  tingle 
or  double,  tliould  be  placed  upon  ledges,  ri vetted 
to  the  fides  of  the  Roafters ; and  to  prevent  the 
hot  air  from  the  blow-pipes  from  path ng  up  be- 
tween the  farther  end  of  this  thelf  and  the  farther 
end  of  the  Roafter,  the  thelf  fhould  be  pufhed 
quite  back  againft  the  end  of  the  Roafter.  It 
fhould  be  made  fhorter  than  the  Roafter  by  about 
two  inches,  in  order  that  there  may  be  fufficient 
room  between  the  hither  end  of  the  fhelf  and  the 
infide  of  the  door  of  the  Roafter,  for  the  vapour 
that  ought  to  be  driven  out  of  the  Roafter  to  pafs 
upwards  to  the  opening  of  the  fteam-tube.  This 
fhelf  fhould  not  be  fattened  in  its  place,  for  it 
may  fometimes,  when  very  large  pieces  of  meat 
are  roafted,  be  found  neceftary  to  remove  it- 
As  it  feems  probable  that  radiant  heat  from  the 
top  and  fides  of  the  Roafter,  adts  an  important 
part,  even  in  the  procefs  of  roafting,  if  a Roafter 
of  very  large  dimenfions  were  to  be  conftrudted, 
I think  it  would  be  advifeable  not  to  make  its 
tranfverfe  fedtion  circular,  but  elyptical,  the  longeft 
axis  of  the  elypfe  being  in  an  horizontal  pofition. 
This  form  would  bring  the  top  of  the  Roafter  to 
be  nearer  to  the  meat  than  it  would  be  if  its  form 
were  cylindrical ; its  capacity  remaining  the  fame. 

5 How 
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How  far  an  horizontal  flielf  of  fheet  iron,  placed 
immediately  over  the  meat,  and  very  near  it,  would 
anfwer  as  a remedy  for  the  defeft  of  a Roafter,  the 
top  of  which,  on  account  of  its  great  fize,  lhould 
be  found  to  be  too  far  from  the  furface  of  the 
meat,  I cannot  pretend  to  determine,  as  I never 
have  made  the  experiment ; but  I think  it  well 
defervins:  of  a trial.  If  the  farther  end  of  this 
fhelf  were  made  to  touch  the  farther  end  of  the 
Roafter,  fo  as  to  prevent  the  current  of  air  from 
the  blow-pipes  from  getting  up  between  them,  it 
is  very  certain  that  this  hot  air  would  be  forced  to 
impinge  againft  the  fhelf,  and  run  along  the  under 
fide  of  it,  to  the  hither  end  of  the  Roafter.  The 
only  queftion  remaining,  and  which  can  only  be 
determined  by  experiment,  is,  whether  this  hot  air 
would  heat  the  flielf  fnjfciently,  or  to  that  tem- 
perature which  is  neceflary,  in  order  that  the  iron 
may  throw  off  thofe  caloriflc  rays  which  are 
wanted. 

If  this  flielf  were  covered  above  with  a pavement 
of  tiles,  or  if  it  were  conftrudted  of  two  flieets  of 
iron  placed  parallel  to  each  other,  at  the  difhmce 
of  about  one  inch,  turned  in,  or  made  difliing 
at  their  edges,  and  Teamed  together  at  their  end? 
and  Tides  in  fuch  a manner  as  to  confine  the  air 
(hut  up  between  them,  either  of  thefe  contri- 
vances, by  obftrudting  the  heat  in  its  paffage 
through  the  flielf,  would  promote  its  accumulation 
at  its  under  furface,  which  would  not  only  increafe 
the  intenfity  of  the  radiant  heat  where  it  is  want- 
ed > 


t5§  Of  Kitchen  Pire-pidctt. 

ed,  but,  by  diminifhing  the  quantity  of  heaf 
which  pafles  through  the  the  If,  would  be  very 
ufeful  when  any  thing  is  placed  on  it  in  order 
to  be  baked  * 

Whenever  a fhelf  is  made  in  a Roafter,  whether 
it  be  fituated  above  the  dripping-pan  or  below  it, 
I think  it  would  always  be  found  advantageous 
to  conftruft  it  in  the  manner  here  defcribed,  viz. 
of  two  fheets  of  iron,  with  confined  air  between 
them;  or  perhaps  it  may  be  ft'ill  better  to  fill 
this  cavity  with  finely  pulverized  charcoal.  The 
additional  expence  of  conftru&ing  the  fhelves  of 
Roaiters  in  this  manner  would  be  but  trifling  ; and 
the  paflage  of  the  heat  through  them,  which  it  is 
always  defirable  to  prevent  as  much  as  poflibls, 
will,  by  this  Ample  contrivance,  be  greatly  ob- 
ftrudted.  If  the  lower  fhelf  be  fo  conftru&ed,  it 
will  no  doubt  be  found  very  iifeful  in  preventing 
the  too  quick  evaporation  of  the  water  in  the 
dripping-pan. 

Of  various  alterations  that  have  been  made  in  thi 
forms  of  Roafers,  and  of  the  advantages  and 
dif advantages  of  each  of  them. 

The  blow-pipes  of  all  the  Roafters  that  were 
conftrudted,  till  very  lately,  were  made  to  pafs 
round  to  the  farther  end  of  the  Roafter ; and  after 
forming  two  right  angles  each,  they  entered  the 
Roafter,  in  an  horizontal  direction,  juft  above  the 
level  of  the  brim  of  the  dripping-pan,  in  the 
manner  reprefented  in  the  figure  19. . 


The 
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The  figure  20  fhows  the  manner  in  which  the 
blow-pipes  have  been  conftnnfted  of  late. 

The  advantages  of  the  former  conftnnftion  were, 
a great  length  of  tube,  and  confequently  a greater 
effect  on  that  account  3 and  a good  direction  to 
the  current  of  hot  air : the  difadvantages  were,  the 
difficulty  of  removing  the  tubes  to  repair  them, 
without  unfetting  the  Roafter;  and  the  difficulty 
of  procuring  blow-pipes  of  this  form,  of  caft  iron ; 
and  laftly,  the  great  depth  of  fpace  that  was  re- 
quired for  fetting  the  Roafter. 

The  advantages  of  the  blow-pipe,  reprefented  in 
figure  20,  have  already  been  noticed.  The  difad- 
vantage  from  want  of  length,  is  compenfated  by  a 
fmall  increafe  of  diameter.  When  this  blow-pipe 
is  fattened  to  the  Roafter,  its  fianch  is  covered 
with  a cement,  and  the  vertical  end  of  the  pipe 
being  introduced  into  the  Roafter,  through  the 
circular  hole  in  the  bottom  of  it,  which  is  made 
to  receive  it,  a flat  iron  ring,  covered  with  cement 
on  its  under  fide,  is  then  flipt  over  the  end  of  the 
tube  within  the  Roafter,  and  a key  of  iron,  in  the 
form  of  a wedge,  being  patted  through  both  fides 
of  the  tube,  in  holes  prepared  to  receive  it,  by 
driving  this  wedgelike  key  with  a hammer,  the 
ring  is  forced  downwards,  and  at  the  fame  time  the 
flanch  of  the  blow-pipe  is  forced  upwards  againft 
the  bottom  of  the  Roafter,  by  which  means  the 
blow-pipe  is  firmly  fixed  in  its  place,  and  the  ce- 
ment makes  the  joinings  air-tight.  By  removing 
this  key,  the  pipe  may  at  any  time  be  removed 
without  deranging  the  Roafter. 

VOL. in.  m 
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The  figure  19  reprefents  the  fection  of  a flat- 
bottomed  Roafter.  In  this  there  is  a fhelf  on 
which  two  pies  are  feen  baking,  and  a piece  of 
meat  is  reprefented  lying  on  the  gridiron. 

In  the  figures  14  and  15,  the  front  or  hither 
end  of  the  Roafter  is  reprefented  as  being  turned 
over  a flout  iron  wire.  The  firft  Roafters  that 
were  conftrufted  were  all  made  in  a different 
manner.  The  hither  end  of  the  Roafter  was  ri- 
vetted  to  a broad  flat  frame,  conftrucfted  of  flout 
plate  iron ; and  to  this  frame,  or  flat  front,  which 
projected  before  the  brick-work,  the  hinges  and 
turn-buckles  of  the  door  were  fattened.  An  idea 
of  this  manner  of  conftrutfling  the  front  of  a 
Roafter  may  be  formed  from  the  figure  21,  al- 
though this  figure  does  not  reprefent  the  front  of 
a Roafter,  but  that  of  an  oven,  which  will  be  de- 
fcribed  prefently. 

There  is  no  objection  to  this  method  of  con- 
ftru&ing  Roafters,  but  the  expence  of  it. 

Of  fome  attempts  to  fimplify  the  Conflr  it  Elion  of  the 
Roajler. 

Find  1 N't;  that  much  more  heat  was  always 
communicated  to  the  under  tides  of  Roafters,  efpe- 
cially  as  they  were  firft  conftruded  (with  fiat  bot- 
toms) than  was  there  wanted,  meditating  on  the 
means  I could  employ  to  defend  the  bottom  of  the 
dripping-pan  from  this  exceflive  heat,  without,  at 

the 
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the  fame  time,  expofing  the  bottom  of  the  Roafter 
to  the  danger  of  being  foon  deftroyed,  in  confe- 
quence  of  the  accumulation  of  it,  on  its  paffage 
upwards  being  prevented  ; it  occurred  to  me,  that 
if  the  bottom  of  the  Roafter  were  covered  with  a 
(hallow  iron  pan  turned  upfide  down,  with  a row 
of  holes  from  fide  to  fide  at  the  farther  end  of  it, 
and  if  a certain  quantity  of  frefh  air  could  occafion- 
ally  be  admitted  under  this  inverted  pan  ; this 
cold  air,  on  coming  into  contadt  with  the  bottom 
of  the  Roafter  would  take  off  the  heat,  and  be- 
coming fpecifically  lighter  on  being  heated,  would 
pafs  upwards  through  the  holes  at  the  farther  end 
of  this  pan  into  the  Roafter,  ferving  at  the  fame 
time  three  ufeful  purpofes,  namely,  to  defend  the 
dripping-pan  ; — to  cool  the  bottom  of  the  Roafter ; 

■ — and  to  affift  in  heating  the  infide  of  the  Roafter, 
above,  where  heat  is  moft  wanted.  This  invention 
was  put  in  pra&ice,  and  was  found  to  anfwer  very 
well  all  the  purpofes  for  which  it  was  contrived. 
It  was  likewife  found,  that  with  proper  manage- 
ment the  current  of  heated  air  from  below  the 
inverted  pan  might  be  fo  regulated,  as  to  roaft  meat 
very  well  without  making  any  ufe  of  the  blow- 
pipes ; and  confequently  that  Roafters  might  be 
conftru<fted  without  blow-pipes. 

As  the  fubftitution  of  the  contrivance  above 
defcribed  in  lieu  of  the  blow- pipes  would  fimplify 
the  conftrucftion  of  the  Roafter  very  much,  and 
enable  tradeftnen  to  afford  the  article  at  a much 
lower  price,  I took  a great  deal  of  pains  to  find  out 
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whether  a Roafter  on  this  fimple  conftruCtion  could 
be  made  to  perform  as  well  as  thofe  which  are 
made  with  blow-pipes.  I caufed  one  of  them  to 
be  put  up  in  my  own  houfe,and  tried  it  frequently; 
and  I engaged  feveral  of  my  friends  to  try  them ; 
and  they  were  found  to  anfwer  fo  well,  that  I ven- 
tured at  length  to  recommend  it  to  manufacturers 
to  make  them  for  fale.  As  they  were  called 
Roafters,  and  as  they  coft  little  more  than  half 
what  thofe  with  blow-pipes  were  fold  for,  many 
perfons  preferred  them  on  account  of  their  cheap- 
nefs,  and  more  than  two  hundred  of  them  have  al- 
ready been  put  up  in  different  parts  of  the  country, 
and  I am  informed  that  they  have  anfwered  to  the 
entire  fatisfaCtion  of  thofe  who  have  tried  them. 

Although  they  are  undoubtedly  inferior  in  fome 
refpeCts  to  Roafters  which  are  furnilhed  with 
blow-pipes,  meat  may,  with  a little  care  and  at- 
tention, be  roafted  in  them  in  very  high  perfection; 
and  as  nothing  can  poflibly  anfwer  better  than 
they  do  for  all  kinds  of  baking,  they  will,  I am 
perfuaded,  find  their  way  in  due  time  into  common 
ufe. 

Roafters  on  this  fimple  conftruCtion  (without 
blow-pipes)  which  I fhall  call  Roofing  Ovens,  were 
at  firft  made  with  flat  bottoms,  but  of  late  they 
have  been  made  cylindrical ; and  as  I think  the  cy- 
lindrical form  much  the  belt  in  many  refpeCts,  I 
fhall  give  a defcription  of  one  of  them. 

Figure  21  reprefents  a front  view  of  a cylindrb 
cal  Roafting-Oven  with  its  door  Ihut.  • The  front 

end 
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end  of  the  large  cylinder,  which  conftitutes  the 
body  of  this  oven,  inftead  of  being  turned  over  a 
flout  wire,  is  turned  outwards,  and  rivetted  to  a 
flat  piece  of  thick  fheet  iron,  which  in  this  figure 
is  diflinguifhed  by  vertical  lines,  and  which  I (hall 
call  the  front  of  the  oven. 

The  door  of  the  oven  is  diflinguifhed  by  hori- 
zontal lines.  The  general  form  of  the  front  of  the 
oven  is  circular;  but  it  has  two  projections  on  oppo- 
lite  tides  of  it,  to  one  of  which  the  hinges  of  the 
door,  and  to  the  other  the  turnbuckles  for  fattening 
it  when  it  is  clofed,  are  fattened.  It  has  another  pro- 
jection above,  which  ferves  as  a frame  to  the  door- 
way, through  which  a bruth  is  occafionally  intro- 
duced for  the  purpofe  of  cleaning  the  flues.  On  one 
fide  of  this  projection  there  is  a fmall  hole,  which  is 
ditlinguifhed  by  the  letter  <2,  through  which  the 
handle  or  projecting  axis  of  the  circular  regifter  of 
the  vent-tube  (which  is  not  feen)  pafles. 

In  the  body  of  the  oven,  at  the  diftance  of  half 
its  femi-diameter  below  its  center  or  axis,  there  is 
an  horizontal  fhelf,  which  is  fixed  in  its  place,  not 
by  retting  on  ledges,  or  by  being  rivetted  to  the 
tides  of  the  oven,  but  by  its  hither  end  being 
turned  down,  and  firmly  rivetted  to  the  vertical 
plate  of  iron,  which  I have  called  the  front  of  the 
oven.  This  fhelf,  which  fhould  be  made  double 
to  prevent  the  heat  from  pafling  through  it  from 
below,  mutt  not  reach  quite  to  the  farther  end  of 
the  oven : there  mutt  be  an  opening  left,  about 
one  inch  in  width,  between  the  end  of  it  and  the 
. m 3 farther 
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farther  end  of  the  oven,  through  which  opening 
the  air  heated  below  the  fhelf  will  make  its  way 
upwards  into  the  upper  part  of  the  oven. 

From  what  has  been  faid,  it  will  be  evident  that 
the  hollow  fpace  below  the  fhelf  we  have  juft  been 
defcribing,  which  I fhall  call  the  air-chamber,  is 
intended  to  ferve  in  lieu  of  the  blow-pipes  of  a 
Roafter;  and  this  office  it  will  perform  tolerably 
well,  provided  means  are  ufed  for  admitting  cold 
air  into  it,  from  without,  occafionally.  This  is 
done  by  means  of  a regifter,  which  is  fituated  at 
the  lower  part  of  the  vertical  front  of  the  Roafter, 
a little  below  the  bottom  of  the  door.  This  re- 
gifter is  diftindtly  reprefented  in  the  figure  21. 

Figure  22,  which  reprefents  a vertical  fedlion  of 
the  oven  through  its  axis,  fhows  the  (double)  doer 
of  the  Roafter  fhut,  and  the  two  dripping-pans, 
one  within  the  other,  (landing  on  the  fhelf  we 
have  juft  been  defcribing,  and  a piece  of  meat 
above  them1,  which  is  fuppofed  to  be  laying  on  a 
gridiron  placed  in  the  fecond  dripping-pan.  The 
regifter  of  the  air-chamber,  below  the  fhelf,  which 
fiapplies  the  place  of  the  blow-pipes,  is  reprefented 
as  being  open;  and  a part  of  the  fteam-tube  is 
drown,  through  which  the  fleam  and  vapour  are 
driven  out  of  the  oven,  by  the  blaft  of  hot  air  from 
the  air-chamber. 

The  cylinder  which  conftitutes  the  body  of  the 
oven,  is  two  feet  long,  and  is  fuppofed  to  be  of 
call  iron.  It  is  call  with  a flanch,  which  projects 
outwards  about  one  inch  at  the  opening  of  the  cy- 
.4-  linder. 
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Under,  by  means  of  which  flanch  it  is  attached,  by 
rivets,  to  the  front  of  the  oven,  which,  as  I have 
already  obferved,  muff  be  made  of  ftrong  fheet 
iron,  which  may  be  near  one-eighth  of  an  inch  in 
thicknefs. 

As  the  fhelf  is  not  attached  to  the  fides  of  the 
oven,  but  to  its  front , the  body  of  the  oven  need 
not  be  perforated,  except  in  one  place,  namely, 
where  the  fleam  goes  off ; and  as  the  bottom,  or 
farther  end  of  the  cylinder,  and  the  flanch  at  its 
hither  end,  and  the  cylinder  itfelf,  are  all  caff  at 
the  fame  time,  and  as  the  form  of  the  oven  is 
fuch  as  will  deliver  well  from  the  mould,  it  appears 
to  me  that  the  article  might  be  afforded  at  a low 
price,  efpecially  in  this  country,  where  the  art  of 
calling  in  iron  is  carried  to  fo  high  a pitch  of  per- 
fection. 

The  fhelf  might  eafily  be  made  of  caff  iron,  as 
might  alfo  the  dripping-pans  and  the  double  door 
of  the  oven ; and  I fhould  not  be  furprized  if 
Englifh  workmen  fhould  fucceed  in  making  even 
the  front  of  the  oven,  and  the  regifler  of  the  air- 
chamber,  and  every  other  part  of  the  machinery,  of 
that  cheap  and  moil:  ufeful  metal. 

If  the  fhelf  be  made  of  caff  iron,  to  fave  the 
trouble  of  rivetting  in  making  it  double,  it  may 
be  covered  by  an  inverted  fhallow  pan  of  caff  iron, 
and  in  the  bottom  of  this  pan,  which  will  be 
uppermofl  when  it  is  inverted,  there  may  be  caff 
two  fhallow  grooves,  both  in  the  diredion  of  the 
length  of  the  pan,  and  confequently  parallel  to 

M 4 each 


i 6 6 Of  Kitchen  Fire-places', 

each  other,  in  which  grooves  (which  may  be  fitu- 
ated  about  an  inch  from  the  Tides  of  the  inverted 
pan)  two  parallel  projections  at  a proper  diftance 
from  each  other,  caft  at  the  bottom  of  the  lower 
dripping-pan,  may  pafs.  Thefe  projections  palling 
freely  in  the  groove's  which  receive  them,  will  ferve 
to  keep  the  dripping-pan  Heady  in  its  proper  di- 
rection when  it  is  pulhed  into  or  drawn  out  of  the 
oven. 

To  increafe  the  effeCt  of  the  air-chamber  when 
this  oven  is  ufed  for  roafting  meat,  a certain  quan- 
tity of  iron  wire,  in  loofe  coils,  or  of  iron  turnings, 
may  be  put  into  the  air-chamber. 

The  door  of  the  oven,  which  is  very  diftinCtly 
reprefented  in  the  figure  21,  fhould  be  about  19 
inches  in  diameter,  if  the  oven  is  18  inches  in  dia- 
meter within,  or  in  the  clear.  In  this  figure 
the  internal  edge  or  corner  of  the  hither  end  of 
the  body  of  the  oven  is  indicated  by  a dotted 
circle,  and  the  pofition  of  the  fheif  is  pointed  out 
by  an  horizontal  dotted  line. 

In  fattening  the  vertical  plate,  which  forms  the 
front  of  the  oven,  to  the  projecting  flanch  at  the 
hither  end  of  the  cylindrical  body  of  the  oven, 
care  mull  be  taken  to  beat  down  the  heads  of  the 
rivetting  nails  in  front,  otherwife  they  will  prevent 
the  door  of  the  oven  from  clofing  it  with  that 
nicety  which  is  requifite. 

In  fetting  this  Roafiing-Oven , the  whole  of  the 
thicknefs  of  the  vertical  front  of  it  fhould  be 
piade  to  proieCt  forward  before  the  brick-work. 

Tb 
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The  fire-place  doors,  afh-pit,  regifter-door,  damper 
in  the  chimney,  8tc.  fhould  be  fimilar  in  all  re- 
flects tc  thofe  ufed  for  Roafters;  and  the  flues 
ihould  likewife  be  conftruded  in  the  fame  manner. 

I have  been  the  more  particular  in  my  defcrip- 
tion  of  this  Roajiing-Oven , becaufe  I think  it  bids 
fair  to  become  a mod  ufeful  implement  of  cookery. 
As  an  oven  it  certainly  has  one  advantage  over  all 
ovens  conftructed  on  the  common  principles, 
which  muft  give  it  a decided  fuperiority;  by 
means  of  the  air-chamber  and  the  fleam-tube  it 
may  be  kept  clear  of  all  ill-fcented  and  noxious 
fumes,  without  the  admiflion  of  cold  air. 


Of  the  Difference  between  a Roajiing-Oven  and  a 
Roajler. 

From  the  account  of  the  Roafting-Oven  that 
has  juft  been  given,  it  might  be  imagined  that  it 
poflefles  all  the  properties  of  the  Roafter,  and  ip 
the  fame  degree ; but  this  is  not  the  cafe.  The 
efiential  difference  between  them  is  this ; the  blow- 
pipes of  the  Roafter  being  furrounded  by  the 
flame  on  all  fides,  they  are  heated  above  as  well  as 
below,  and  the  air  in  pafiing  through  them  is  much 
more  expofed  to  the  heat  than  it  is  in  palling 
through  the  air-chamber  of  the  Roafting-Oven. 
The  particles  of  air  which  happen  to  come  into 
contad  with  the  bottom  of  the  oven  will  of 
courfe  be  heated  ; but  if,  in  confequence  of  their 
acquired  lightnefs  on  being  heated,  they  rife  up- 
wards 
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wards  to  the  top  of  the  air-chamber,  they  will 
there  come  in  contad:  with  the  bottom  of  the 
fhelf,  which,  inftead  of  communicating  more  heat 
to  them,  will  deprive  them  of  a part  of  that  which 
they  bring  with  them  from  below;  but  circum- 
ftances  are  very  different  in  the  blow-pipes  of  a 
Roafter ; in  them,  the  particles  of  air  acquire  con- 
tinually additional  heat  from  every  part  of  the  fur- 
face  with  which  they  come  into  contad:  in  their 
paffage  through  the  tube. 

From  this  view  of  the  fubjed:,  we  fee  how  very 
effential  it  is  that  the  fhelf  of  a Roafting-Oven 
fhould  be  fo  compofed  or  conftrudied,  that  heat 
may  not  readily  find  its  way  through  it ; and  we 
fee  likewife  how  neceffary  it  is  to  manage  the  re- 
gifters  of  blow-pipes  and  of  air-chambers  with 
proper  care* 
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CHAPTER  VI. 

Of  the  ufefulnefs  of  fmall  Iron  Ovens , and  of  the  heji 
methods  of  conflruding  them,  and  managing  them— 
Reafons  why  they  have  not  fucceeded  in  many  cafes 
where  they  have  been  tried — Ovens  may  be  ufed  for 
other  procejfes  of  cookery  befdes  baking — Curious 
refults  of  fome  attempts  to  boil  meat  in  an  oven — 
Explanation  of  thefe  appearances — Conjectures  re- 
fpebling  the  origin  of  fome  national  cujloms , 

jn  the  Firft  Part  of  this  Tenth  Eflay,  I recom- 
mended fmall  iron  ovens  for  cottagers,  and  nefts 
of  fmall  ovens  for  the  kitchens  of  large  families  ; 
and  I have  had  occaiion  to  know  fince,  that 
feveral  perfons  have  adopted  them.  I have  likevvife 
been  made  acquainted  with  the  refults  of  many  of 
the  trials  that  have  been  made  of  them,  and  with 
the  complaints  that  have  been  brought  againft 
them.  As  I am  more  than  ever  of  opinion  that  iron 
ovens  will  always  be  found  ufeful  when  they  are 
properly  conftrufted  and  properly  managed,  I 
fhall  in  this  place  add  a few  obfervations  to  what  I 
have  already  publifhed  concerning  them. 

And  in  the  firft  place  I rnuft  obferve,  that  a 
fmall  iron  oven  ftands  in  need  of  a good  door ; 
that  is  to  fay,  of  a door  well  contrived  for  con- 
fining heat ; and  the  fmaller  the  oven  is,  fo  much 

the 
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the  more  neceffary  is  it  that  the  door  fhould  be 
good. 

The  door  mull  not  only  fit  againft  the  mouth 
of  the  oven  with  accuracy,  but  it  mull  be  com- 
pofed  of  materials  through  which  heat  does  not 
eafily  make  its  way. 

An  oven  door  conftrufted  of  a fingle  fheet  of  plate 
iron,  will  not  anfwer,  however  accurately  it  may  be 
made  to  fit  the  oven,  for  the  heat  will  find  its 
way  through  it,  and  it  will  be  carried  off  by  the  cold 
air  of  the  atmofphere,  which  comes  into  contact 
with  the  outfide  of  it.  The  bottom  of  the  oven 
may  be  made  hot  by  the  fire  under  it ; but  the  top 
and  fides  of  it  cannot  be  properly  heated,  while 
there  is  a continual  and  great  lofs  of  heat  through 
its  door.  But  an  oven,  to  perform  well,  muff  be 
yery  equally  heated  in  every  part  of  it. 

If  the  flame  and  fmoke  of  the  fire  be  made  to 
furround  an  oven  on  every  fide,  and  if  the  fire  be 
properly  managed,  there  can  be  no  difficulty  in 
heating  an  iron  oven  equally,  and  of  keeping  it  at 
an  equal  temperature,  provided  the  lofs  of  heat  by 
and  through  the  door  be  prevented. 

If  the  door  be  conftru&ed  of  fheet  iron,  it 
muft-  either  be  made  double , or  it  muff  be  co- 
vered on  the  outfide  with  a pannel  of  wood. 
By  a double  door,  I do  not  here  mean  two  doors , 
but  one  door  conftrufted  of  two  fheets  or  plates 
of  iron,  placed  parallel  to  and  at  a ceftain  dif- 
tance  from  each  other ; and  fo  conftrufted,  that 
the  air  which  is  between  the  two  plates  may  be 
fjiut  up  and  confined.  The  two  plates  or  fheets 
W"  ‘ of 
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of  iron,  of  which  the  double  door  of  an  oven  is 
made,  mull  not  touch  each  other,  except  at  their 
edges  (where  they  muft  join  in  order  to  their  being 
fattened  together)  for  were  they  to  lie  one  flat  upon 
the  other,  the  heat  would  pafs  too  rapidly  through 
them,  notwithftanding  there  being  two  of  them  ; 
but  it  is  not  neceflary  that  they  ftiould  be  farther 
afunder  than  an  inch,  or  an  inch  and  an  half.  One 
of  the  plates  may  be  quite  flat,  and  the  other  a 
little  convex.  The  end  of  the  oven  muft  be  made 
quite  flat,  or  level,  fo  as  to  be  perfectly  clofed  by  a 
flat  furface  placed  againft  it.  The  door  is  that  flat 
furface ; and  the  greateft  care  muft  be  taken  that  it 
apply  with  accuracy,  or  touch  the  end  of  the  oven 
in  every  part,  when  it  is  prefled  againft  it ; for  if 
•any  opening  be  left,  efpecially  if  it  be  near  the  top 
of  the  oven,  the  hot  air  in  the  oven  will  not  fail 
to  make  its  efcape  out  of  it. 

It  never  flrould  be  attempted  to  make  the  door  of 
an  oven  or  of  a clofed  fire  place  fit,  by  caufing  it  to 
feint  into  a rabbet.  That  is  a very  bad  method ; for 
befides  the  difficulty  of  executing  the  work  with 
any  kind  of  accuracy,  the  expanfion  of  the  metal 
with  heat  is  very  apt  to  derange  the  machinery, 
when  the  door  is  fo  conftrutfted. 

From  what  has  been  faid  of  the  neceffity  of 
caufing  the  door  of  an  oven  to  fit  with  accuracy, 
it  is  evident  that  care  muft  be  ufed  to  place  its 
hinges  properly;  and  I have  found,  by  experience, 
that  fuch  a door  is  clofed  more  accurately  by  two 
turn-buckled,  placed  at  a proper  diftance  from 
each  other,  than  by  a fingle  latch.  I beg  pardon  for 
repeating  what  has  already  been  faid  elfewhere. 
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Of  the  Management  of  the  Fire  in  heating  an  Iron  Oven, 

If  a certain  degree  of  attention  is  always  neceflary 
in  the  management  of  fire,  there  is  certainly  nothing 
on  which  we  can  beftow  our  care  that  repays  us  fo 
amply ; and  with  regard  to  the  trouble  of  managing 
a fire  in  a clofed  fire-place,  it  is  really  too  incon- 
fiderable  to  deferve  being  mentioned. 

Whenever  a fire  is  made  under  an  iron  oven,  in 
a clofed  fire-place,  conftruded  on  good  princi- 
ples, there  is  always  a very  ftrong  draft  or  preffure 
of  air  into  the  fire  place  ; and  this  circumftance, 
which  is  unavoidable,  renders  it  necefTary  to  keep 
the  fire-place  door  confcantly  clofed,  and  to  leave 
but  a fmall  opening  for  the  paflage  of  the  air 
through  the  afh-pit  regifler.  The  fire-place  too 
fhould  be  made  very  fmall,  and  particularly  the 
bottom  of  it,  or  the  grate  on  which  the  fuel 
burns. 

If  any  of  thefe  precautions  are  negleded,  the 
confequences  will  be, — the  rapid  confumptionof  the 
fuel, — the  fudden  heating  and  burning  of  the  bot- 
tom of  the  oven, — and  the  fudden  cooling  of  the 
oven  as  foon  as  the  fire-place -ceafes  to  be  filled 
with  burning  fuel. 

It  is  a fad  which  ought  never  to  be  forgotten, 
“ that  of  the  air  that  forces  its  way  into  a clofed 
“ fire-place,  that  part  only  which  comes  into 
“ adual  contad  with  the  burning  fuel,  and  is  de- 
“ compofed  by  it  in  the  procefs  of  combuftion, 

“ contributes 
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“ contributes  any  thing  to  the  heat  generated ; 
“ and  that  all  the  reft  of  the  air  that  finds  its  way 
tc  into  and  through  a fire-place,  is  a thief,  that  fteals 
<c  heat,  and  flies  away  with  it  up  the  chimney.” 

The  draft  occafioned  by  a fire  in  a clofed  fire- 
place being  into  the  chimney  and  not  into  the 
fire,  cold  air  is  as  much  difpofed  to  rufh  in  over  the 
fire,  as  through  it,  and  it  violently  forces  its  way  into 
the  hot  fire-place  by  every  aperture,  even  after  all 
the  fuel  is  confumed,  carrying  the  heat  away  with1 
it  up  the  chimney  and  into  the  atmofphere.  It 
even  makes  its  way  between  the  bars  of  the  grate 
whenever  they  are  not  quite  covered  with  burning 
fuel : hence  it  appears  how  neceffary  it  is  to  make 
the  grate  of  a clofed  fire-place  fmall,  and  to  give  to 
that  part  of  the  fire-place  which  is  deftined  for 
holding  the  fuel,  the  form  of  an  inverted  truncated 
cone  or  pyramid,  or  elfe  to  make  it  very  deep  in 
proportion  to  its  length  and  width. 

But  the  prevention  of  the  air  from  finding  its 
way  through  the  fire-place  without  coming  into 
contact  with  the  burning  fuel,  is  not  the  only  ad- 
vantage that  is  derived  from  conflrudting  clofed 
fire-places  in  the  manner  here  recommended ; it 
ferves  alfo  to  increafe  the  intenfity  of  the  heat  in 
that  part  of  the  fire-place  which  contains  the  fuel, 
which  tends  very  powerfully  to  render  the  combuf- 
tion  of  the  fuel  complete,  and  confquently  to  aug- 
ment the  quantity  of  heat  generated  in  that  pro- 
cefs. 

To  prevent  the  bottom  of  the  oven  (or  boiler} 

from 
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from  being  too  much  affebted  by  this  intenfe  heat, 
nothing  more  is  neceffary  than  to  make  the  fire- 
place fufficiently  finally  and  to  place  it  at  a fufHcienfe 
diftance  below  the  bottom  of  the  oven.  It  will  be 
indifpenfably  necetfary  however  with  fucha(fmall) 
fire-place,  fituated  far  below  the  bottom  of  an  oven, 
to  keep  the  fire-place  door  well  clofed , otherwife  fo 
much  cold  air  will  rufh  in  over  the  fire,  that  it  will 
be  quite  impotfible  to  make  the  oven  hot. 

I have  found  by  recent  experiments,  that  a fire- 
place in  the  form  of  an  oblong  fquare  or  prifm,  fix 
inches  wide,  nine  inches  long,  and  fix  inches  deep, 
is  fufficient  to  heat  an  iron  oven  1 8 inches  wide, 
24  inches  long,  and  from  12  to  15  inches  in  height; 
and  that  the  grate  of  this  fire-place  fhould  be 
placed  about  12  inches  below  the  bottom  of  the 
oven.  More  effe&ually  to  prevent  the  fire  from 
operating  with  too  much  violence  upon  any  one 
part  of  the  bottom  of  the  oven,  the  brick-work  may 
be  fo  floped  outwards  and  upwards  on  every  fide 
from  the  top  of  the  burning  fuel  to  the  extreme 
parts  of  the  fides  and  ends  of  the  bottom  of  the 
oven,  that  the  whole  of  the  bottom  of  the  oven 
may  be  expofed  to  the  diredt  rays  from  the  fire. 

In  fome  cafes  I have  fuffered  the  flame  to  pafs 
freely  up  both  fides  of  the  oven  to  the  top  of  it, 
and  then  caufed  it  to  defeend  by  the  end  of  the 
oven  to  the  level  of  its  bottom,  or  rather  below  it, 
and  from  thence  to  pafs  off  by  an  horizontal  canal 
into  the  chimney ; and  in  other  cafes  I have  caufed 
it  to  pafs  backwards  and  forwards  in  horizontal 

canals 
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canals  by  the  tides  of  the  oven.,  before  I permitted 
it  to  go  01T  into  the  chimney.  \ Either  of  thefe  me- 
thods will  do  very  well,  provided  the  fmoke  be  made 
to  defcend  after  it  has  left  the  top  of  the  oven,  till  it 
reaches  below  the  level  of  the  bottom  of  it,  before 
it  is  permitted  to  pafs  off  into  the  chimney ; and 
provided  the  canal  by  which  the  fmoke  pafles  off 
be  furnilhed  with  a damper. 

In  fetting  an  oven  provifion  fhopld  be  made,  by 
leaving  holes,  to  be  flopped  up  with  ftoppers,  for 
occafionally  cleaning  out  all  the  canals  in  which  Jthe 
fmoke  is  made  to  circulate ; and  in  order  that  thefe 
canals  may  not  too  often  be  dhoaked  up  with  foot, 
they  fhould  never  be  made  lefs  than  two  inches  wide? 
even  where  they  are  very  deep  or  broad  } and  where 
they  are  not  more  than  four  or  five  inches  deep, 
they  fhould  be  from  three  to  four  inches  wide, 
otherwife  they  will  be  very  often  choaked  up  with 
foot. 

To  clean  out  the  flues  of  an  Oven,  Roafter,  or 
large  fixed  boiler,  a firong  cylindrical  brufh  may  be 
ufed,  which  may  have  a flexible  handle  made  of 
three  or  more  iron  wires,  about  4-  or  TV  of  an  inch  in 
diameter,  twilled  together. 

Holes  clofed  with  fit  ftoppers  muft  of  courfe  be 
left  in  the  brick-work  for  occafionally  cleaning  out 
thefe  flues. 

If  the  iron  door  of  an  oven  be  made  double,  the 
outfide  of  it  may  with  fafety  be  japanned  black  or 
'white,  which  will  prevent  its  rufting,  and  add  much 
to  the  cleanlinefs  and  neatnefs  of  the  appearance  of 
the  kitchen. 
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Thefe  details  may  by  fome  be  thought  unimpor- 
.t ant  and  tirefome  ; but  thofe  who  know  how  much 
depends  on  minute  details  in  the  introdu&ion  of 
new  mechanical  improvements,  will  be  difpofed  to 
excufe  the  prolixity  of  thefe  defcriptions.  I with  f 
could  make  my  writings  palatable  to  the  generality 
of  readers,  but  that  I tear  is  quite  impoffible.  My 
fubjedts  are  too  common  and  too  humble  to  excite 
their  curiofity,  and  will  not  bear  the  high  feafoning 
to  which  modern  palates  are  accutlomed. 

A great  difadvantage  under  which  I labour  is, 
that  of  thofe  who  might  profit  moft  from  my  writ- 
ings, many  will  not  read , and  others  cannot. 

But  to  return  to  my  fubjedt.  To  fave  expence, 
fmall  ovens  for  poor  families  may  be  clofed  with 
flat  (tones,  or  with  tiles ; and  the  fire-place  door  for 
fuch  an  oven,  and  its  afh-pit  regifter,  may  be  made 
of  common  bricks  placed  edgewife,  and  made  to 
Hide  againft  thofe  openings. 

There  is  a circumftance  refpedting  the  iron 
ovens  I am  defcribing,  which  is  both  curious  and 
important.  The  fire-place  for  an  oven  of  the  fmall- 
eft  fize  fhould  be  nearly  as  capacious  as  one  which 
is  deftined  for  heating  a much  larger  oven  and  I 
have  found  by  repeated  experiments,  that  a neft  of 
four  fmall  ovens,  fet  together,  and  heated  by  the 
fame  fire,  will  require  but  very  little  more  fuel  to 
heat  them  than  would  be  neceffary  to  heat  one  of 
them,  were  it  fet  alone.  An  attentive  confideration 
of  the  manner  in  which  the  heat  is  applied — of  the 
fmallnels  of  the  quantity,  in  all  cafes,  that  is  ap- 
plied to  the  heating  of  the  contents  of  the  oven — 
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and  the  much  greater  quantity  that  is  expended  in 
heating  the  fire-place  and  the  flues,  will  enable  us 
to  account  for  this  curious  fadt,  in  a manner  that  is 
perfectly  philofophical  and  fatisfactory. 

A cottage  oven,  1 1 inches  wide,  io  inches  high, 
and  16  indies  long,  will  require  a fire-place  five 
inches  wide,  five  inches  high,  and  feven  inches  long; 
and  for  four  of  tbefe  ovens,  fet  together  in  a neft, 
the  fire-place  need  not  be  more  than  fix  inches 
wide,  fix  inches  high,  and  eight  inches  long. 

I have  in  my  houfe  at  Brompton  two  iron  ovens, 
each  18  inches  wide,  14  inches  high,  and  24  inches 
long,  fet  one  over  the  other,  and  heated  by  the  fame 
fire ; and  their  fire-place  is  only  fix  inches  wide,  fix 
inches  high,  and  nine  inches  long. 

If  the  fire-place  of  an  iron  oven  be  properly  con- 
ftrudted,  and  if  the  fire  be  properly  managed,  it  is 
almoft  incredible  how  fmall  a quantity  of  fuel  will 
anfwer  for  heating  the  oven,  and  for  keeping  it  hot. 
But  if  the  fire-place  door  be  allowed  to  ftand  open, 
and  a torrent  of  cold  air  be  permitted  to  rufli  into 
the  fire-place  and  through  the  flues,  it  will  be 
found  quite  impofiible  to  heat  the  oven  properly, 
whatever  may  be  the  quantity  of  fuel  confumed 
tinder  it ; and  neither  the  baking  of  bread,  nor  of 
pies,  nor  any  other  procefs  of  cookery,  can  be  per- 
formed in  it  in  a luitable  manner. 

A very  moderate  (hare  indeed  of  ingenuity  is 
Required  in  the  proper  management  of  a -fire  in  a 
clofed  fire-place,  and  very  little  attention ; and  as 
it  requires  no  bodily  exertion,  but  faves  labour,  and 
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expence,  and  anxiety ; and  as  moreover  it  is  an  in- 
terefting  and  amufing  occupation,  attended  by  no 
difgufting  circumftance,  and  productive  of  none 
but  pleating,  agreeable*  and  ufeful  confequences  ; 
we  may,  I think,  venture  to  hope,  that  thofe  preju- 
dices which  prevent  the  introduction  of  thefe  im- 
provements, will  in  time  be  removed. 

It  is  not  obffcinacy,  it  is  that  apathy  which  fol- 
lows a total  corruption  of  tatle  and  morals,  that  is 
an  incurable  evil ; — for  that,  alas  ! there  is  no  re- 
medy, but  calamity  and  extermination. 


Ovens  may  be  ufefl  in  boiling  and  Jlewing , and  alfo  in 
warming  rooms. 

There  are  fo  many  different  ways  in  which  the 
heat  neceffary  in  preparing  food  may  be  applied, 
that  it  would  not  be  furprifing  if  one  fhould  fome- 
times  be  embarraffed  in  the  choice  of  them ; and 
I am  not  without  apprehenfion,  that  I may  em- 
barrafs  my  readers  by  defcribing  and  recommends 
ing  fo  many  of  them.  The  faCt  is,  they  all  have 
their  different  kinds  of  merit,  and  in  the  choice 
of  them  regard  muft  always  be  had  to  the  exift- 
ing  circumftances. 

Defirous  of  contriving  a fire-place  on  as  fimple. 
a conftruCtion  as  poffible,  that  fhould  ferve  at  the 
fame  time  for  heating  a room,  and  for  the  per- 
formance of  all  the  common  proceffes  of  cookery 
for  a final  1 family,  and  which  moreover  fhould 
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not  be  expenfive,  nor  require  much  attendance,  I 
caufed  four  fmall  iron  ovens  to  be  fet  in  the  open- 
ing of  a common  chimney  fire-place.  Thofe  ovens, 
which  were  conftrufted  of  fheet  iron,  and  were  fur- 
nifhed  with  doors  of  the  fame  fheet  iron,  each  co- 
vered with  a pannel  of  wood  to  confine  the  heat, 
were  16  inches  long,  11  inches  wide,  and  10  inches 
high  'each  ; and  they  were  fet  in  brick-work  in 
fuch  a manner,  that  the  fronts  of  the  doors  of  the 
ovens  being  even  with  the  fide  of  the  room,  the 
original  opening  of  the  chimney  fire-place,  which 
was  large,  was  completely  filled  up.  Thefe  ovens 
were  all  heated  by  one  fmall  fire,  the  clofed  fire- 
place being  fituated  about  12  inches  below  the 
level  of  the  bottoms  of  the  two  lowermoft  ovens, 
and  perpendicularly  under  the  divifion  between 
them,  and  the  paflage  into  the  fire-place  was  clofed 
by  a fit  flopper. 

From  this  defcription,  it  will  not  be  difficult 
for  any  perfon  who  has  perufed  the  preceding 
chapters  of  this  effay,  to  form  a perfect  idea  of  this 
arrangement ; and  it  is  equally  eafy  to  perceive, 
that  had  not  the  open  chimney  fire-place,  in  which 
thefe  four  ovens  were  fet,  been  very  large,  I fhould 
have  been  under  the  neceffity  of  enlarging  it,  or  at 
leaf];  of  raffing  its  mantle,  in  order  to  have  been 
able  to  introduce  thefe  ovens,  and  fet  them  at  pro- 
per diftances  from  each  other. 

I fhall  now  proceed  to  give  an  account  of  the 
experiments  that  were  made  with  this  fire-place. 

My  firfl  attempt  was  to  warm  the  room  by 
N 3 means 
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means  of  it.  A fmall  fire  being  made  in  its  clofed 
fire-place,  its  oven  doors  were  all  fet  wide  open,  and 
the  room,  though  by  no  means  fmall,  foon  became 
very  warm.  This  warming  apparatus  was  now, 
to  all  intents  and  purpofes,  a German  ftove.  By 
fhutting  two  of  the  oven  doors,  the  heat  of  the 
room  was  fenfibly  diminifhed ; and  by  leaving  only 
one  of  them  open,  it  was  found  that  a moderate  de- 
gree of  warmth  might  be  kept  up,  even  in  cold 
weather. 

As  no  perfon  in  this  country  would  be  fatisfied 
with  any  fire-place,  if  in  its  arrangement  provifion 
were  not  made  for  boiling  a tea-kettle,  I caufed  a 
very  broad  fhallow  tea-kettle,  with  a bottom  per-, 
fedtly  fiat,  to  be  conflrudted  of  common  tin,  and 
filling  it  with  cold  water,  placed  it  in  one  of  the 
two  lower  ovens,  and  fhut  the  oven  door.  Although 
the  fire  under  the  ovens  was  but  fmall,  it  burnt 
very  bright-,  and  the  water  in  the  tea-kettle  was 
foon  made  to  boil. 

I was  not  furprized  that  the  water  boiled  in  a 
fhort  time,  for  it  was  what  I expedted ; but  on  re- 
moving the  tea-kettle  I oblerved  an  appearance 
which  did  furprize  me,  and  which  indicated  a de- 
gree of  heat  in  the  oven  which  I had  no  idea  of 
finding  there.  The  handle  of  the  tea-kettle  re- 
fembled  very  much,  in  form,  the  handle  of  a com- 
mon tea-kettle,  but,  like  the  reft  of  the  kettle,  was 
conftrudted  of  tin,  or,  to  fpeak  more  properly,  of 
tinned  fheet  iron. 

On  removing  the  kettle  from  the  oven  I found 
7 that 
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that  the  tin  on  its  handle  had  been  melted,  and  had 
fallen  down  in  drops,  which  relied  on  the  body  of 
the  kettle  below,  where  they  had  congealed,  having- 
been  cooled  by  the  water  in  the  kettle. 

This  difcovery  convinced  me  that  I fhould  not 
fail  of  obtaining  in  thefe  ovens  any  degree  of  heat 
that  could  poffibly  be  wanted  in  any  culinary  pro* 
cefs  whatever:  it  (bowed  me  likewife  that  degrees 
of  temperature,  much  higher  than  that  of  boiling 
water,  rnayexifi  in  a clofed  oven  in  which  water  is 
boiling;  and  it  feemed  to  indicate,  that  all  the  dif- 
ferent culinary  procefles  of  boiling,  Hewing,  mail- 
ing, and  baking,  might  be  carried  on  at  the  fame 
time  in  one  and  the  fame  oven.  Subfequent  expe- 
riments have  lince  confirmed  all  thefe  indications, 
and  have  put  the  fafits  beyond  all  doubt.  Thefe 
fails  are  certainly  curious,  and  the  knowledge  of 
them  may  lead  to  ufeful  improvements ; for  they 
may  enable  us  to  Amplify  very  much  the  implex 
ments  ufed  in  cookery. 

Having  found  that  I could  boil  water  in  my 
fmall  ovens,  my  next  attempt  was  to  boil  meat  in 
them.  I put  about  three  pounds  of  beef,  in  one 
compact  lump,  into  an  earthen  pot,  and  filling  the 
pot  to  within  about  two  inches  of  its  brim  with  cold 
water,  I fet  it  in  one  of  the  lower  ovens,  (hutting 
the  door  of  the  oven,  and  keeping  up  a fmall  Heady 
fire  in  the  fire-place.  In  about  two  hours  and 
three-quarters  the  meat  was  found  to  be  fufficiently 
boiled  ; and  all  thofe  who  partook  of  it  (and  they 
were  not  fewer  than  nine  or  ten  perfons)  agreed  in 
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thinking  it  perfectly  good  and  uncommonly  favory. 
On  my  guard  againft  the  illufions  which  frequently 
are  produced  by  novelty,  I fhould  have  had  doubts 
rei peeling  the  reality  of  thofe  fuperior  qualities 
aferibed  to  this  boiled  beef,  had  not  an  uncommon 
appearance  in  the  water  in  which  it  had  been  boiled 
attraded  my  attention.  This  water,  after  the  meat 
had  been  boiled  in  it,  appeared  to  be  nearly  as 
tranfparent  and  as  colourlefs  as  when  it  was  brought 
from  the  pump.  It  immediately  occurred  to  me, 
that  this  effed  could  be  owing  to  nothing  elfe  but 
to  the  ftate  ofperfed  quiet  in  which  the  water  muft 
neceffarily  have  been  during  the  greater  part  of  the 
time  it  remained  in  the  oven ; and  to  determine 
whether  this  was  really  the  cafe,  or  not,  I made  the 
following  decifive  experiment : 

Having  provided  two  equal  pieces  of  beef  from 
the  fame  carcafe,  I put  them  into  two  ftew-pans 
of  nearly  the  fame  form  and  dimenftons ; one  of 
them  which  had  a cover,  being  conftruded  of 
earthep  ware,  while  the  other,  which  had  no  cover, 
was  made  of  copper. 

Into  thefe  ftew-pans  I now  put  equal  quantities 
of  water,  with  this  difference  however,  that  while 
the  water  put  into  the  copper  ftew-pan  was  cold, 
that  put  into  the  other  was  boiling  hot.  A fmall 
fire  being  now  made  in  the  fire-place,  thefe  two 
ftew-pans,  with  their  contents,  were  introduced 
into  the  two  lower  ovens.  The  earthen  ftew-pan 
was  fet  down  upon  a ten-inch  tile,  which  had  pre- 
vioully  been  placed  in  the  oven,  to  ferve  as  a 

fupport 
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fupport  for  it,  in  order  to  prevent  the  bottom  of 
the  (lew-pan  from  coming  into  immediate  contact 
with  the  bottom  of  the  oven,  and  the  door  of  that 
oven  was  (hut ; but  the  copper  (lew-pan  was  fet 
down  immediately  on  the  bottom  of  its  oven,  and 
the  door  of  that  oven  was  left  open  during  the 

1 whole  time  the  experiment  laded. 

At  the  end  of  three  hours,  the  dew-pans  were 
taken  out  of  the  ovens,  and  their  contents  were 
examined.  The  appearances  were  jud  what  I ex- 
peded  to  find  them.  The  meat  in  each  of  the 
dew-pans  was  diffidently  boiled,  but  there  was 
certainly  a very  driking  difference  in  the  appear- 
ance of  the  liquor  remaining  in  the  two  utenfils ; 
and  if  I was  not  much  midaken,  there  was  a fenfi- 
ble  difference  in  the  tade  of  the  two  pieces  of  meat ; 
that  boiled  in  the  earthen  dew-pan  being  the 
mod  juicy  and  tnoft  favory.  The  water  remaining  in 
this  veffel — and  little  of  it  had  evaporated — was 
dill  very  tranfparent  and  colourlefs,  and  nearly 
tadelefs,  while  the  liquor  in  the  copper  dew-pan 
was  found  to  be  a rich  meat-broth. 

The  refult  of  this  experiment  recalled  very  force- 
ably  to  my  recolledion  a difpute  I had  had  feve-^ 
ral  years  before,  in  Germany,  with  the  cook  of  a 
friend  of  mine,  who,  at  my  recommendation,  had 
altered  his  kitchen  fire-place  3 in  which  difpute 
I now  faw  I was  in  the  wrong,  and  feeing  it,  felt  a 
defire  more  eafy  to  be  conceived  than  to  be  de- 
fcribed,  to  make  an  apology  to  an  innocent  per- 
fon  whom  I had  unjudly  fufpe&ed  of  wilful  mif- 

reprefentation. 
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reprefentation.  This  woman  (for  it  was  a female 
cook)  on  being  repeatedly  reprimanded  for  fend- 
ing to  table  a kind  of  foup  of  inferior  quality, 
which,  before  the  kitchen  was  altered,  fhe  had  al- 
ways been  famous  for  making  in  the  higheft  per- 
fection, perfifted  in  declaring  that  fhe  could  not 
make  the  fame  good  rich  foup  in  the  new  fafhion- 
ed  boilers  (fitted  up  in  clofed  fire-places,  and 
heated  by  fmall  fires)  as  fhe  ufed  to  make  in  the 
old  boilers,  fet  down  upon  the  hearth  before  a great 
roaring  wood  fire. 

The  woman  was  perfectly  in  the  right.  To  make 
a rich  meat  foup,  the  juices  muft  be  wafhed  out 
of  the  meat,  and  intimately  mixed  with  the  water; 
and  this  wafhing  out  in  boiling  muft  be  greatly 
facilitated  and  expedited  by  the  continual  and 
rapid  motion  into  which  the  contents  of  a boiler 
are  necefTarily  thrown  when  heat  is  applied  to  one 
fide- of  it  only,  efpecially  when  that  heat  is  fuffi- 
cientlv  intenfe  to  keep  the  liquid  continually  boil- 
ing with  vehemence.  I ought,  no  doubt,  to  have 
forefeen  this  ; but  how  difficult  is  it  to  forefee  any 
thing! — It  is  much  eafier  to  explain  than  to 
predict. 

If  it  be  admitted  that  fluids  in  receiving  and 
giving  of  heat  are  necefTarily  thrown  into  internal 
motions,  in  confequence  of  the  changes  of  fpecific 
gravity  in  the  particles  of  the  fluid,  occafioned  by 
the  alteration  of  their  temperatures,  we  fhall  be 
able  tp  account,  in  a manner  perfectly  fatisfaftory, 
not  only  for  the  appearances  o'oferved  in  the  expe- 
riments 


life  of  Ovens  in  boiling, /tewing,  <7x7.  185 

riments  above  mentioned,  and  for  the  fuperior 
richnefs  of  the  foup  made  by  the  Bavarian  cook  in 
her  boiler,  but  alfo  for  feveral  other  curious 
facfts. 

When  the  copper  ftew-pan,  containing  cold 
water  and  a piece  of  meat,  was  put  into  an  iron 
oven,  heated  by  a fire  fituated  below  it,  as  the 
bottom  of  the  oven  on  which  the  ftew-pan  was 
placed  was  very  hot,  the  heat  palling  rapidly 
through  the  flat  bottom  of  this  metallic  utenfil,  com- 
municated heat  to  the  lower  ftratum  of  the  water 
which,  becoming  fpecifically  lighter  on  being  thus 
heated  was  crouded  out  of  its  place,  and  forced 
upwards,  by  the  fuperincumbent  colder  and  con- 
fequently  heavier  liquid: — This  neceftfarily  occa- 
cafioned  a motion  in  every  part  of  the  fluid,  and 
this  motion  mud  have  been  rapid  in  proportion  as 
the  communication  of  heat  was  rapid;  and  it  is 
evident  that  it  could  never  ceafe,  unlefs  all  the 
water  in  the  ftew-pan  could  have  acquired  and 
preferved  an  equal  and  a permanent  temperature, 
which,  under  the  exifting  circumftances,  was  ini- 
poflible;  for  as  the  door  of  the  oven  was  left  open, 
the  upper  furface  of  the  water  wras  continually 
cooled  by  giving  of  heat  to  the  cold  atmofphere, 
which,  ru filing  into  the  oven,  came  into  contact 
with  it;  and  asfoon  as  the  water  was  made  boiling 
hot,  an  internal  motion  of  another  kind  was  pro- 
duced in  it,  in  confequence  of  the  formation  and 
efcape  of  the  fteam  ; which  laft  motion  was  like- 
wife  rapid,  and  violent  in  proportion  to  the  ra- 
pidity 
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pidity  of  the  communication  of  heat.  Hence  we 
fee  that  the  water  in  the  copper  ftew-pan  muft  have 
been  in  a ftate  of  continual  agitation  from  the  time 
it  went  into  the  oven  till  it  came  out  of  it ; and 
the  ftate  in  which  this  liquid  was  found  at  the  end 
of  the  experiment,  was  precifely  that  which  might 
have  been  expected,  on  a fuppolition  that  thefe 
motions  would  take  place.  Let  us  now  fee  what, 
agreeably  to  our  affirmed  principles,  ought  to  have 
taken  place  in  the  other  ftew-pan. 

In  this  cafe  its  contents  having  been  nearly  boib 
ing  hot  when  the  ftew-pan  was  put  into  the  oven, 
and  the  door  of  the  oven  having  been  kept  clofed, 
and  the  ftew-pan  covered  with  its  earthen  cover, 
and  the  ftew-pan  being  moreover  earthenware, 
which  fubftance  is  a very  bad  conduftor  of  heat, 
and  being  placed,  not  immediately  on  the  bottom 
of  the  oven,  but  on  a thick  tile,  every  circumftance 
was  highly  favourable,  not  only  for  keeping  up  the 
equal  heat  of  the  water,  but  alfo  for  preventing  it 
from  receiving  additional  heat  fo  rapidly  as  to 
agitate  it  by  boiling.  There  is  therefore  every  rea- 
fon  to  think  that  the  water  remained  at  reft,  or 
nearly  fo,  during  the  whole  time  it  was  in  the  oven : 
and  the  tranfparency  of  this  fluid,  at  the  end  of  the 
experiment,  indicated  that  little  or  none  of  the 
juices  of  the  meat  had  been  mixed  with  it. 

When  the  Bavarian  cook  made  foup  in  her  own 
way,  the  materials  (the  meat  and  water)  were  put 
into  a tall  cylindrical  boiler,  and  this  boiler  was 
fet  down  upon  the  hearth  againji  a wood  fire,  in 
3 fuch 
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fuch  a manner  that  the  heat  was  applied  to  one  fide 
only  of  the  boiler,  while  the  other  fides  of  it  were 
expofed  to  the  cold  air  of  the  atmofphere  ; confe- 
quently  the  communication  of  the  heat  to  the 
water  produced  in  it  a rapid  circulatory  motion  ; 
and  when  the  water  boiled,  this  motion  became 
ftili  more  violent.  And  this  procefs  being  carried 
on  for  a confiderable  length  of  time,  the  juices  of 
the  meat  were  fo  completely  wafhed  out  of  it,  that 
what  remained  of  it  were  merely  taftelefs  fibres : 
but  when  the  ingredients  for  this  meat  foup,  taken 
in  the  fame  proportions,  were  cooked  during  the 
fame  length  of  time  in  a boiler  fet  in  a clofed  fire- 
place, and  heated  by  a finall  equal  fire ; this  mo- 
derate heat  being  applied  to  the  boiler  on  every 
fide  at  the  fame  time,  while  the  lofs  of  heat  at 
the  furface  of  the  liquid  was  effectually  prevented 
by  the  double  cover  of  the  boiler,  the  internal 
motions  in  the  water,  occafioned  by  its  receiving 
heat,  were  not  only  very  gentle,  but  they  were  fo 
divided  into  a vaft  number  of  feparate  afccnding 
and  defcending  fmall  currents,  that  the  mechani- 
cal effects  of  their  impulfe  on  the  meat  could 
hardly  be  fenfible ; and  as  the  fire  was  fo  regulated 
that  the  boiling  was  never  allowed  to  be  at  all 
vehement  (the  liquid  being  merely  kept  gently 
fimmering)  after  the  contents  of  the  boiler  were 
once  brought  to  the  temperature  of  boiling,  the 
currents  occafioned  by  the  heating  ceafed  of 
' courfe,  and  the  liquid  remained  nearly  in  a ftate 
of  reft  during  the  remainder  of  the  time  that  the 
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procefs  of  cooking  was  continued  ; the  foup  was 
found  to  be  of  a very  inferior  quality,  but  on  the 
other  hand  the  meat  was  uncommonly  juicy  and 
favory. 

Thefe  minute  inveftigations  may  perhaps  be 
tirefome  to  fome  readers > but  thofe  who  feel  the 
importance  of  the  fubjed,  and  perceive  the  infinite 
advantages  to  the  human  fpecies  that  might  be 
derived  from  a more  intimate  knowledge  of  the 
Jcieuce  of  preparing  food,  will  be  difpofed  to  en- 
gage with  cheerfulnefs  in  thefe  truly  interefting 
and  entertaining  refearches  : and  fuch  readers,  and 
fuch  only,  will  perceive  that  it  has  not  been  with- 
out deiign,  that  in  chapters  devoted  to  the  expla- 
nation of  fubjeds  the  molt  humble,  I have  fre- 
quently introduced  obftrufe  philofophical  re- 
fearches, and  the  refults  of  profound  medita- 
tion. 

I am  not  unacquainted  with  the  manners  of  the 
age.  I have  lived  much  in  the  world,  and  have 
Itudied  mankind  attentively  ; and  am  fully  aware 
of  all  the  difficulties  I have  to  encounter  in  the 
purfuit  of  the  great  objed  to  which  I have  de- 
voted myfelf.  I am  even  fenfible,  fully  fenfible, 
of  the  dangers  to  which  I expofe  myfelf. — In  this 
felfifh  and  fufpicious  age  it  is  hardly  poffible  that 
juftice  fhould  be  done  to  the  purity  of  my  motives  j 
and  in  the  prefent  ftate  of  fociety,  when  fo  few 
who  have  leifure  can  bring  themfelves  to  take  the 
trouble  to  read  any  thing  except  it  be  for  mere 
amufementj  I can  hardly  exped  to  engage  atten- 
tion. 
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tion.  I may  write  ; but  what  will  writing  avail  if 
nobody  will  read.  My  bookfeller,  indeed,  wall 
not  be  ruined,  as  long  as  it  fhall  continue  to  be 
fafhionable  to  have  fine  libraries.  But  my  objedt 
will  not  be  attained,  unlefs  my  writings  are  read ; 
and  the  importance  of  the  fubjebts  of  my  invefti- 
gations  are  felt. 

Perfons  who  have  been  fatiated  with  indulgences 
and  luxuries  of  every  kind,  are  fometimes  tempted 
by  the  novelty  of  an  untried  purfuit.  My  bed: 
endeavours  lhali  not  be  wanting  to  give  to  the 
objefts  I recommend,  not  only  all  the  alluring 
charms  of  novelty,  but  alfo  the  power  of  procuring 
a pleafure  as  new,  perhaps,  as  it  is  pure  and 
lafting. 

How  might  I exult,  could  I but  fucceed  fo  far 
as  to  make  it  fafhionable  for  the  rich  to  take  the 
trouble  to  chufe  for  tliemfelves  thofe  enjoyments 
which  their  money  can  command,  inflead  of  be- 
ing the  dupes  of  thofe  tyrants,  who,  in  the  garb  of 
fubmiffive  fawning  fiaves,  not  only  plunder  them 
in  the  mod:  difgraceful  manner,  but  render  them 
at  the  fame  time  perfectly  ridiculous,  and  fit  for 
that  deftrudtion  which  is  always  near  at  hand, 
when  good  tafte  has  been  driven  quite  off'  the 
ftage. 

When  I fee,  in  the  capital  of  a great  country,  in 
the  midft  of  fummer,  a coachman  fitting  on  a 
coach-box,  dreffed  in  a thick  heavy  great  coat  with 
fixteen  capes,  I am  notfurprized  to  find  the  coach 
door  furrounded  by  a groupe  of  naked  beggars. 

We 
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We  fhould  tremble  at  fuch  appearances,  did 
not  the  fhortnefs  of  life,  and  the  extreme  levity  of 
the  human  character,  render  us  infenfible  to  dan- 
gers while  at  any  diftance ; however  great,  and  im- 
pending, and  inevitable  they  may  be. 

But  to  return  from  this  digreffion. 

It  is  frequently  ufeful,  and  is  always  amufing, 
to  trace  the  differences  in  the  cufloms  and  ufages 
of  different  countries  to  their  caufes.  The  French 
have  for  ages  been  remarkable  for  their  fondnefs 
for  foups,  and  for  their  fkill  in  preparing  them  : now 
as  national  habits  of  this  kind  muft  neceflarily  ori- 
ginate at  a very  early  period  of  fociety,  and  muft 
depend  on  peculiar  local  circumftances,  may  not 
the  prevalence  of  the  cufcom  of  eating  foup  in 
France  be  afcribed  to  the  open  chimney  fire-places 
and  wood-fires,  which  have  ever  been  common  in 
that  country  ? 

It  is  certain  that  in  the  infancy  of  fociety*  be- 
fore the  arts  had  made  any  confiderable  progrefs, 
families  cooked  their  victuals  by  the  fame  fire 
which  warmed  them.  Kitchens  then  were  not 
known  ; and  the  utenfils  ufed  in  cooking  were  ex- 
tremely fimple,  an  earthen  pot  perhaps  fet  down 
before  the  fire.  We  have  juft  feen,  that  with  fuch 
an  apparatus,  foups  of  the  very  belt  qualities  would 
naturally  be  produced;  and  it  is  not  furprizing, 
that  a whole  nation  fhould  acquire  a fondnefs  for 
a fpecies  of  food,  not  only  excellent  in  its  kind, 
but  cheap,  nutritious,  and  wholefome,  and  eafily 
prepared. 


Had 
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Had  coals  been  the  fuel  ufed  in  France*  it  is 
not  likely  that  foups  would  have  been  fo  generally 
adopted  in  that  country  •,  for  a common  coal  fire 
is  not  favourable  for  making  good  foups ; although 
with  a little  management  the  very  beft  foups  may 
be  made,  and  every  other  procefs  of  cookery  be 
performed,  in  the  higheft  perfection,  with  any  kind  of 
fuel. 

When  the  fcience  of  cookery  is  once  well  un- 
derftood,  or  an  intimate  knowledge  is  acquired  of 
the  precife  nature  of  thofe  chemical  and  mecha- 
nical changes  which  are  produced  in  the  various 
culinary  proceffes,  we  may  then,  and  not  till  then, 
take  meafures  with  certainty  for  improving  the 
■art  of  preparing  food.  Experience,  unaffifled  by 
fcience,  may  lead,  and  frequently  does  lead  to 
ufeful  improvements ; but  the  progrefs  of  fucli 
improvement  is  not  only  flow,  but  vacillating,  un- 
certain, and  very  unfatisfa&ory.  On  that  account 
no  doubt,  it  is,  that  men  of  fcience  have  in  all 
ages  been  refpefted  as  valuable  members  of 
fociety. 
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CHAP.  VII. 

Of  the  ConftruCtion  of  Boilers,  Stew-pans,  &c. — Choice 
of  the  Material  for  ConftruCling  Kitchen  Utenfils — 
Objections  to  copper — Iron  much  lefs  unwholefome — • 
Of  the  attempts  that  have  been  made  in  different 
countries  to  cover  the  furface  of  iron  boilers  with 
an  enamel — Of  earthen  ware  glazed  with  fait — • 
Stew-pans  and  fauce-pans  of  that  fubftance  recom- 
mended— Kitchen  utenfils  of  earthen  ware  may  be 
covered  and  protected  by  an  armour  of  fheet-copper 
— W edgewoodl s ware,  unglazed,  would  anfzver  very 
well  for  kitchen  utenfils — Directions  for  conJlruCting 
ftew-pans  and  fauce-pans  of  copper  in  fitch  a manner 
as  to  make  them  more  durable,  and  more  eafy  to  be 
kept  clean — Dhefe  utenfils  are  frequently  corroded 
and  defrayed  by  the  operation  of  what  has  been 
called  the  Galvanic  influence — Of  the  ConflruClion 
of  Covers  for  kitchen  boilers,  ftew-pans,  tdc. 

The  choice  of  the  material  to  be  ufed  in  con- 
ftruifting  kitchen  boilers,  ftew-pans,  &c.  is  a 
matter  of  fo  much  importance,  that  I cannot  pafs 
it  over  in  filence ; though  I am  very  feniible  that 
all  I can  offer  on  the  fubjedt  will  not  be  fufficient 

to 
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to  remove  entirely  the  various  difficulties  I fhall 
be  obliged,  to  point  out. 

The  objedts  principally  to  be  had  in  view,  in  the 
choice  of  materials  to  be  ufed  in  the  conftrudtion 
of  kitchen  utenfils  are,  whclefomenefs — cheapnefs 
• — and  durability.  The  material  moft  commonly 
ufed  for  conftrudting  kitchen  boilers  and  fauce-pans 
is  copper ; but  the  poifonous  qualities  of  that 
metal,  and  the  facility  with  which  it  is  corroded 
and  diffiolved  by  the  acids  which  abound  in  thofe 
fubftances  that  are  ufed  as  food,  has  long  been 
known  and  lamented ; and  numerous  attempts 
have  been  made  to  prevent  its  deleterious  eff'edts, 
by  covering  its  furface  with  tin  and  with  other  me- 
tallic fubftances,  and  with  various  kinds  of  varnifh 
and  enamel ; but  none  of  thefe  contrivances  have 
completely  anfwered  the  purpofe  for  which  they 
were  defigned. 

The  method  which  has  been  found  to  be  moft 
effediual  is,  to  keep  the  copper  utenfils  well  tinned, 
or  to  tin  them  afrefh  as  often  as  the  copper  begins 
to  appear,  and  this  is  what  is  now  commonly  prac- 
tifed ; but  ftill  it  were  to  be  wifhed  that  fome 
good  fubftitute  might  be  found  for  that  unwhole- 
fome  metal. 

Iron  has  often  been  propofed  ; and  though  it  is 
more  liable  to  be  corroded  even  than  copper,  yet 
as  the  ruft  (ogide)  of  iron  is  not  poifonous,  though 
it  changes  the  colour  of  fome  kinds  of  food  that 
are  cooked  in  it,  and  in  fome  cafes  communicates 
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an  aftringent  tafte  to  them,  it  is  not  thought  to 
make  food  unwholefome. 

There  is,  however,  one  precaution,  by  means  of 
which  the  difagreeable  effedts  produced  by  this 
metal  on  food,  that  is  prepared  in  utenlils  con- 
ftrudted  of  it,  may  be  very  much  diminifhed,  and 
indeed  in  moft  cafes  almoft  entirely  prevented, 
efpecially  when  the  utenlil  is  made  of  caft  iron.  If, 
inftead  of  fcouring  the  infide  of  iron  boilers  and 
ftew-pans  with  fand,  and  keeping  them  bright, 
which  notable  houfewives  are  apt  to  do,  in  order 
that  their  kitchen  furniture  may  appear  neat  and 
clean,  they  be  limply  wafhed  and  rinfed  out  with 
warm  water,  and  wiped  with  a foft  difh-cloth  or 
towel,  the  furface  of  the  metal  will  foon  become 
covered  with  a thin  cruft  or  coating  of  a dark 
brown  colour,  refembling  enamel ; which  covering, 
if  it  be  buffered  to  remain,  and  to  confolidate,  will 
at  laft  become  fo  hard  as  to  take  a very  good 
polifh,  and  will  ferve  very  efficaciouhy  to  defend 
the  furface  of  the  metal  from  farther  corrolion, 
and  confequently  to  prevent  the  food  from  ac- 
quiring that  tafte  and  colour  which  iron  is  apt  to 
impart  to  it. 

The  procefs  by  which  this  covering  is  gradually 
formed,  is  fimilar  to  that  by  which  fome  gun- 
fmiths  brown  the  barrels  of  fowling-pieces,  and 
could  no  doubt  be  greatly  expedited  by  the  fame 
means  which  they  employ  for  that  purpofe  : the 
object  had  in  view  is  likewife  the  fame  in  both, 
cafes,  namely,  by  cauling  a hard  and  impenetrable 
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covering  of  ruft  to  be  formed  on  the  furface  of  the 
iron,  to  defend  it  from  a contact  with  thofe  fub- 
ftances which  are  capable  of  diflolving  or  corroding 
it,  or  in  other  words,  to  prevent  the  farther  pro- 
grefs  of  the  ruft. 

For  iron  utenfils  deiigned  merely  for  frying , or 
cooking  in  fad  there  is  an  eafy  and  a very  effedtual 
precaution  that  may  be  taken  for  preventing  ruft. 
It  is  to  avoid  putting  hot-water  into  them,  and 
above  all  to  avoid  boiling,  or  even  heating  water 
in  them.  They  may  occafionally  be  wafhed  out 
with  warm  water ; but  as  often  as  this  is  done, 
great  care  muft  be  taken  to  wipe  them  perfectly 
dry  with  a dry  cloth  before  they  are  put  away. 

The  effedts  produced  by  this  management  may 
be  explained  in  a fatisfadtory  manner*  As  fatty 
or  oily  fubftances  cannot  communicate  oxigen  to 
iron,  (with  which  that  metal  muft  unite  in  order 
that  ruft  may  be  .formed,)  and  as  they  prevent 
the  approach  of  other  fubftances  which  could  fur- 
nifh  it  (air,  water,  acids,  &c.)  as  long  as  the  fur- 
face  of  the  iron  is  completely  covered  by  them,  it 
is  evident  that  no  ruft  can  be  formed.  But  boiling 
hot -water,  and  more  efpecially  water  heated  and 
adtually  made  to  boil  in  fuch  a vefiel,  could  not 
fail  to  diflodge  the  fat  from  the  furface  of  the 
metal,  and  leave  it  naked  and  expofed  to  every 
thing  that  is  capable  of  corroding  it. 

Kitchen  utenfils  made  of  iron  may  be  tinned  on 
the  infide  to  preferve  them  from  ruft ; and  this  is 
frequently  done. — But  even  tin,  though  it  be  much 
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lefs  liable  to  be  diffolved  by  thofe  fubftances  which 
are  ufed  in  cookery  than  iron  or  copper,  yet  it  is 
fometimes  fenfibly  corroded  by  them,  and  confe- 
quently  is  taken  into  the  ftomach  with  our  food* 

What  its  effedts  may  be  on  the  human  body, 
when  taken  in  very  fmall  quantities,  I cannot  pre- 
tend to  determine. — In  large  dofes  it  is  well  known 
to  be  a fatal  poifon. 

That  the  tin  with  which  the  inlides  of  kitchen- 
boilers  and  ftew-pans  are  covered,  is  actually  cor- 
roded in  many  of  the  proceffes  of  cookery,  is  ren- 
dered highly  probable  by  the  very  fhort  time  that 
fuch  a coating  lafts,  when  the  utenfil  is  in  daily 
ufe  but  I had,  not  long  fince,  a ftill  more  ftriking 
proof  of  that  fad.  Learning  by  accident  from  my 
cook,  that  a difh  of  which  I am  very  found,  (jlezved 
pears,  which  I frequently  eat  with  bread  and  milk 
for  my  fupper,)  require  three  hours  boiling,  it 
occurred  to  me,  that  as  this  procefs  was  performed 
in  a copper  ftew-pan,  tinned,  and  as  it  lafted  fo  long 
a time,  the  tin  might  perhaps  be  attacked,  and 
fome  part  of  it  diffolved  by  the  acid  of  the  pears, 
or  by  that  of  the  fugar  which  was  mixed  with 
them.  In  order  that  I might  be  able  to  enjoy  my 
favourite  difh,  free  from  all  apprehenfions  of  being 
poifoned,  I ordered  it  to  be  always  prepared  in 
future  in  a ftew-pan  of  porcelain:  bur  feveral  of 
thefe  veffels  having  been  deftroyed  in  a fhort  time 
by  the  fire,  in  this  procefs,  I found  myfelf  obliged 
to  abandon  this  fcheme  on  account  of  thefe  fre- 
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quent  accidents : and  I now  had  recourfe  to  my 
Roafter. 

The  pears,  being  previoufly  cut  in  quarters,  and 
freed  from  their  fkins,  feeds,  and  cores,  were  put 
with  a fufficient  quantity  of  water  and  fugar,  into 
a fhallow  glafs  bafin  fitted  with  a glafs  cover,  and 
this  bafin  being  placed  upon  a brick,  was  put 
into  the  Roafter,  and  a fmall  fire  being  made  un- 
der it,  the  water  in  the  bafin  was  foon  brought  to 
boil,  and  in  lefs  than  three  hours  the  pears  were 
found  to  be  fufficiently  done. 

When  they  were  ferved  up,  I obferved  that  their 
colour  was  different  from  what  it  had  always  been 
before ; and  enquiring  into  the  caufe  of  it,  I was 
let  into  a fecret  which  explained  the  matter  com- 
pletely. The  cook  informed  me,  that  it  was  ab- 
folutely  impoflible  to  give  a beautiful  red  colour  to 
ftewed  pears  without  fome  metal,  and  that  their 
colour  would  not  have  been  fo  fine  as  it  was  when 
they  were  cooked  in  porcelain,  had  not  the  pre- 
caution been  taken  to  boil  a pewter  fpoon  with  them. 
The  Reader  can  eafily  imagine  how  much  I was 
furprized  at  receiving  this  unexpected  information. 

This  ingenious  contrivance  is  fimilar  to  one  fome- 
times  ufed  in  this  country — that  of  boiling  half- 
pence with  greens  to  give  them  a fine  colour. 

Several  years  ago  a variety  of  attempts  were 
made  in  Sweden  to  improve  cooking  utenfils  made 
of  iron,  by  covering  them  on  the  infide  with  a 
kind  of  enamel,  to  proted  them  from  ruft ; and 
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fince  that  time  a confiderable  manufacture  of  cafl> 
iron  boilers  and  ftew-pans,  covered  within  with 
white  enamel,  was  eftablilhed  by  Count  Heinitz, 
on  his  eftate  in  Silefia ; but  this  fcheme  has  not 
fucceeded  intirely,  owing  to  the  difficulty  of  find- 
ing an  enamel  capable  of  uniting  with  iron,  the 
expanfion  of  which  with  heat  fhall  be  fo  nearly 
equal  to  the  expanfion  of  iron,  as  not  be  liable  to 
crack  and  fly  off  upon  being  fuddenly  expofed  to 
heat  and  to  cold  ; and  even  were  it  poflible  to 
compofe  an  enamel  that  would  withftand  the 
effects  of  the  heat  and  the  cold,  and  the  blows  to 
which  it  would  be  expofed  in  the  bufmefs  of  the 
kitchen,  there  would  Hill  remain  a very  important 
point  to  be  afcertained,  which  is,  whether  the 
matter  of  which  the  enamel  is  compofed  is  not 
itjelf  of  a poifonous  nature , and  whether  there  is  not 
reafon  to  apprehend  that  it  might  communicate 
its  deleterious  qualities  to  the  food  ? 

Lead  is  an  effential  ingredient  in  moil,  if  not 
all  enamels,  and  as  its  effects  are  known  to  be  ex- 
tremely pernicious  to  health,  under  all  its  various 
forms,  when  taken  internally,  it  would  be  highly 
neceffary  to  afcertain,  by  the  moil  rigid  experi- 
mental inveftigation,  whether  the  enamel  of 
kitchen  utenfils  contains  any  lead,  or  other  noxious 
metals  or  unwholefome  fubftance ; and  if  this  be 
the  cafe,  whether  fuch  poifonous  fubftance  be 
liable  to  be  corroded  and  diffolved,  or  mixed  in 
any  other  manner  with  the  food. 


It 
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It  is  poffible  that  a poifonous  fubftance  may  be 
fo  fixed,  on  being  mixed  and  united  with  other 
fubftances,  as  to  render  it  perfe&ly  infoluble,  and 
confequently  perfedly  inert  and  harmlefs  ; but  ftill 
the  fad  ought  to  be  well  afeertained  before  it  is 
admitted. 

A large  proportion  of  the  calx  of  lead  enters 
into  the  compofition  of  flint  giafsj  yet  it  is  not 
probable  that  flint  glafs  ever  communicates  any 
thing  poifonous  to  food  or  drink  that  is  kept  in  it. 
But  on  the  othef  hand  there  is  reafon  to  conclude, 
that  the  glazing  of  common  pottery,  which  is 
likewife  compofed  in  part  of  calx  of  lead,  is  not 
equally  fafe,  when  earthen  veffels  covered  with  it 
are  ufed  as  implements  of  cookery. — In  fome 
countries  the  ufe  of  fuch  veffels  in  the  proceffes 
of  boiling  and  Hewing  is  forbidden  by  the  laws, 
Under  fevere  penalties ; and  in  this  country  it  is 
not  cuflomary  to  ufe  earthen  veffels,  fo  glazed, 
for  preferving  pickles,  and  other  fubftances  de- 
figned  for  the  ufe  of  the  table,  which  contain 
ftrono;  acids. 

The  beft  glazing  for  earthen  veffels  that  are  to 
be  ufed  in  preparing  or  preferving  food,  is  moft 
Undoubtedly  made  with  common  fait ; as  this 
glazing  (which  appears  to  be  merely  the  beginning 
of  a vitrification  of  the  earth  at  the  furface  of  the 
veffel)  is  not  only  very  hard  and  durable,  but  it  is 
alfo  perfedtly  infoluble  in  all  the  acids  and  other 
fubftances  in  common  ufe  in  kitchens ; and  con- 
tains nothing  poifonous  or  unwholefome. 

3 A large 
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A large  proportion  of  lead  enters  into  the  com- 
pofition  of  pewter ; but  it  has  lately  been  proved 
by  many  ingenious  experiments  made  to  afcertain 
the  fad:,  that  the  lead,  united  to  tin,  and  the  other 
metallic  fubftances  that  are  ufed  in  com  poling 
pewter,  is  incomparably  lefs  liable  to  be  diffolved 
by  acids*  and  confequently  much  iefs  unwhole- 
fome,  than  when  it  is  pure  or  unmixed  with  other 
metals.  This  fad  is  very  important,  as  it  tends 
to  remove  all  apprehenfion  refpeding  the  unwhole- 
fomenefs  of  a very  ufeful  compound  metal,  which 
from  its  cheapnefs,  as  well  as  on  account  of  its 
durability,  renders  it  peculiarly  well  adapted  for 
many  domeftic  ufes.  It  would  not  however  be 
advifeable  to  boil  or  flew  any  kind  of  food,  efpe- 
cially  fuch  as  contain  acids,  in  pewter  veffels  ; nor 
fhould  acid  fubftances  ever  be  differed  to  remain 
long  in  them. 

The  beft,  or  at  leaft  the  mod  wholefome  ma- 
terial for  ftew-pans  and  fauce-pans  is,  undoubtedly, 
earthen  ware,  glazed  with  fait*.  Several  manu- 

fadories 


* Nothing  is  more  pernicious  than  the  glazing  of  common 
coarfe  earthen  ware.  There  is  no  objection  to  unglazed  earthen 
Ware,  but  its  being  apt  to  imbibe  moiliure,  which  renders  it 
difficult  to  be  kept  clean.  I have  lately  feen  fome  kitchen 
utenfils  of  very  fine,  compact,  unglazed  earthen  ware,  bought 
at  Mr.  Wedgewood’s  manufa&ory,  which  I thought  very  good. 
They  were  made  thin,  and  feemed  to  Hand  the  fire  very  well; 
and  as  their  furface  was  very  fmooth,  they  were  eafily  kept 
clean.  I wifh  that  the  intelligent  gentlemen,  who  direCt  that 
noble  manufactory,  would  turn  their  attention  to  the  improve- 
ment 
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fadtories  of  this  kind  of  pottery  have  lately  been 
esftablifhed  in  this  country,  and  one  in  particular 
in  the  King’s  Road,  at  Chelfea,  which  belonged  to 
the  late  Mrs.  Hempel,  which  is,  I believe,  now 
carried  on  by  her  fons.  The  principal  reafon  why 
this  article  has  not  long  fince  found  its  way  into 
common  ufe,  is,  no  doubt,  the  brittlenefs  of  earthen 
ware,  and  its  being  fo  liable  to  crack  on  being  fud- 
denly  expofed  to  heat,  or  to  cold ; for,  excepting  this 
imperfedtion,  it  has  every  thing  to  recommend  it. 
It  is  perfectly  wholefome  (when  glazed  with  fait)  ; 
and  is  kept  clean  with  little  trouble ; and  things 
cooked  in  it  are  much  lefs  liable  to  be  burnt  to 
the  tides  of  the  veflel,  and  fpoilt,  than  when  the 
utenfil  is  formed  of  a metallic  fubftance. 

There  is  a very  great  difference  in  earthen  ware, 
in  refpedt  to  its  power  of  withftanding  the  heat, 
without  injury,  on  being  fuddenly  expofed  to  the 
adtion  of  a fire  ; fome  kinds  of  it  being  much  lefs 
liable  to  crack,  and  fly,  when  fo  expofed,  than 
others ; and  in  order  to  take  meafures  with  cer- 
tainty for  diminifhing  this  imperfedtion,  we  have 
only  to  confider  the  caufes  from  which  it  proceeds. 
Now,  it  is  quite  certain,  that  the  cracking  of  an 
earthen  veflel  on  its  being  put  over  a fire,  is  owing 
to  two  circumftances — the  brittlenefs  of  the  fub- 
ftance 

merit  of  an  article  fo  nearly  connected  with  the  health,  com* 
fort,  and  peace  of  mind,  of  a great  portion  of  fociety.  Stew- 
pans  of  this  material,  fufpended  in  a cylindrical  armour  of 
Iheet  iron,  would  be  admirably  calculated  for  the  regifier  Itoves 
I (hall  recommend.  Some  of  thefe  ftoves  may  be  fecn  in  the 
Great  Kitchen  of  the  Royal  Inftitution. 
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ftance — and  the  difficulty  or  fiownefs  with  which 
heat  paffes  through  it ; for  it  is  evident,  that  nei- 
ther of  thefe  circumftances,  alone,  or  afting  fingly, 
would  be  capable  of  producing  the  effedt. 

As  heat  expands  all  folid  bodies,  if  one  fide  of 
a veffel,  compofed  of  a brittle  fubftance,  be  fud- 
denly  heated,  and  expanded , it  muffin  crack,  or 
rather,  it  muft  caufe  the  other  furface  to  crack, 
unlefs  the  heat  can  make  its  way  through  the 
folid  fubftance  of  the  veftel,  and  heat  and  expand 
that  other  furface  fo  expeditioufiy  as  to  prevent 
that  accident.  Now  as  heat  paffes  through  a veffel 
which  is  thin,  fooner  than  through  one  (compofed 
of  the. fame  material)  which  is  thicker,  it  is  evi- 
dent that  the  thinner  an  earthen  veffel  for  cooking 
is  made,  the  lei's  liable  will  it  be  to  receive  injury 
on  being  expofed  to  fudden  heat  or  cold. 

I mention  fudden  cold  as  being  dangerous,  and 
it  is  eafy  to  fee  why  it  muft  be  equally  fo  with 
fudden  heat.  If  a brittle  veffel  be  (by  flow  de- 
grees) made  very  hot,  if  the  heat  be  equally  dis- 
tributed throughout  the  whole  of  its  fubftance, 
this  heat,  however  intenfe  it  may  be,  will  have  no 
tendency  whatever  to  caufe  the  veffel  to  crack; 
for  the  expansion  being  equal  at  the  two  oppofite 
Surfaces,  the  ttnfion  at  thofe  furfaces  will  be  equal 
alfo ; but  if  cold  water  be  fuddenly  poured  into  a 
veffel  fo  heated,  its  internal  furface  will  be  fud- 
denly cooled,  and  as  fuddenly  contrasted-,  and  as 
the  external  furface  cannot  contradt,  being  force- 
ably  kept  in  a ftate  of  expansion  by  the  heat, 

the 
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the  infide  furface  mud  neceffarily  crack,  in  con- 
fequence  of  its  contraction,  and  this  fracture  will 
make  its  way  immediately  through  the  whole  folid 
fubftance  of  the  veffel  from  the  infide  to  the 
outfide  furface. 

Sudden  heat  applied  to  one  fide,  or  furface, 
of  a brittle  veffel  caufes  the  oppofte  fide  of  it  to 
crack;  but  fudden  cold  caufes  the  fide  to  crack  to 
which  the  cold  is  applied. 

By  forming  diftinct  ideas  of  what  happens  in 
thefe  two  cafes,  every  thing  relative  to  the  fubject 
under  confideration  will  be  rendered  perfectly 
clear  and  intelligible. 

The  form  of  a veffel  has  a conliderable  effect  in 
rendering  it  more  or  lefs  liable  to  be  cracked  and 
deffroyed  by  fudden  heat  or  cold.  All  flat  fur- 
faces,  fharp  corners,  and  inequalities  of  thicknefs, 
fhould,  as  much  as  poffible,  be  avoided.  The  glo- 
bular form  is  the  beft  of  all,  and  next  to  it  are 
tnofe  forms  which  approach  neareft  to  it;  and  the 
thinner  the  utenfl  is  made,  confident  with  the  re 
quifiteflrength  to  refiff  occafional  blows,  the  better 
it  will  be  in  all  refpects. 

The  beft  compofition  for  earthen  ware  for  culi- 
nary purpofes  is,  I am  told,  pounded  Heffian  cru- 
fibles,  or  any  kind  of  broken  earthen  ware  of  that 
kind,  reduced  to  powder,  and  mixed  with  a very 
fmall  proportion  of  Stourbridge  clay. 

The  method  of  glazing  this  ware  with  fait  is  by 
throwing  decripitated  common  fait  into  the  top  of 
the  kiln#  with  an  iron  ladle,  through  fix  or  eight 

holes 
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holes  made  for  that  purpofe  in  different  parts  of  the 
top  of  the  kiln.  Thefe  holes,  which  need  not  be 
more  than  four  inches  in  diameter,  each,  may  be 
kept  covered  with  common  bricks  laid  over 
them. 

The  fait  fhoukl  not  be  thrown  in  till  the  ware  is 
fufficiently  burnt,  and  till  it  has  acquired  the  moft 
intenfe  heat  that  can  be  given  it;  and  the  holes 
fhould  be  immediately  clofed  as  foon  as  the  fait  is 
thrown  in.  If  as  much  as  a large  handful  of  fait  be 
thrown  into  each  hole,  that  will  be  fufficient,  unlefs 
the  kiln  be  very  large. 

The  fait  is  immediately  reduced  to  vapour  by 
the  intenfe  heat,  and  this  vapour  expands  itfelf, 
and  fills  every  part  of  the  kiln,  and  difpofes  the 
ware  to  vitrify  at  its  furface. 

I have  made  feveral  attempts  to  protect  ftew- 
pans  and  fauce-pans  of  earthen  ware  from  danger 
from  fudden  heat,  and  from  accidental  blows,  by 
covering  them  on  the  outfide  with  fheet-copper, 
and  with  fheet-iron,  and  in  thefe  attempts  I have 
fucceeded  tolerably  well.  Several  ftew-pans  covered 
in  this  manner  may  be  feen  in  the  kitchen,  and  in 
the  repofitory  of  the  Royal  Inftitution.  As  the 
fubjedt  is  of  infinite  importance  to  the  health  and 
comfort  of  mankind,  I with  that  fome  ingenious 
and  enterprizing  tradefman  would  turn  his  atten- 
tion to  it. 

As  cooking  utenfils  of  tinned  iron  are  incom- 
parably lefs  dangerous  to  health  than  thofe  which 
are  made  of  copper,  I have  taken  confiderable  pains 

to 
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to  get  ferviceable  ftew-pans  and  fauce-pans  made 
of  that  material.  The  great  difficulty  was  to  unite 
durability  with  cheapnefs  and  cleanlinefs.  How 
far  I have  fucceeded  in  this  attempt  will  be  feen 
hereafter. 

As  it  is  probable  the  copper  ftew-pans  and  fauce- 
pans  will  continue  to  be  ufed,  at  leaft  for  a con- 
fiderable  time  to  come,  notwithftanding  the 
objections  which  have  fo  often  been  made  to  that 
poifonous  metal ; I fhall  proceed  to  an  inveftiga- 
tion  of  the  beft  forms  for  thofe  .utenfils. 

Before  I proceed  to  a confideration  of  the  im- 
provements that  may  be  made  in  the  forms  of 
kitchen  utenfils,  I muft  befpeak  the  patience  of 
the  reader.  It  is  quite  impoffible  to  make  the  fub- 
ject  interefting  to  thofe  who  read  merely  for  amufe- 
ment ; and  fuch  would  do  well  to  pafs  over  the  re- 
mainder of  this  chapter  without  giving  it  a perufal; 
but  I dare  not  treat  any  part  of  afubjeCt  lightly,  which 
I have  promifed  to  inveftigate.  Befdes  this,  I really 
think  the  details,  in  which  I am  now  about  to  en- 
gage, of  no  inconfi derable  degree  of  importance ; 
and  many  other  perfons  will,  no  doubt,  be  of  the 
fame  opinion  refpedting  them.  The  fmalleft  real 
improvement  of  any  utenfil  in  general  and  daily 
ufe,  muft  be  productive  of  advantages  that  are  in- 
calculable. It  is  probable  that  more  than  a million 
of  kitchen-boilers  and  ftew-pans  are  in  ufe  every 
day,  in  the  United  Kingdom  of  Great  Britain  and 
Ireland ; and  the  providing  and  keeping  kitchen 
furniture  in  repair  is  a heavy  article  of  expence  in 
7 hoiife- 
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houfekeeping.  I am  certain  that  this  expence  may 
be  confiderably  leffened;  and  in  doing  this,  that 
kitchen  utenfils  may  be  made  much  more  con- 
venient, neat,  and  elegant,  than  they  noware. 

As  it  is  indifpenfably  neceffary,  in  recommending 
new  mechanical  improvements,  not  only  to  point 
out  what  alterations  ought  to  be  made,  but  alfo  to 
fhow  diftindly  how  the  work  to  be  done,  can  be  exe- 
cuted in  the eafiejl,  and  bejl  manner-,  the  fear  of  being 
by  fome  thought  prolix  and  tirefome,  muft  not 
deter  me  from  being  very  particular  and  minute 
in  my  defcriptions  and  inftrudions. 

In  juftice  it  ought  always  to  be  remembered, 
that  my  objed  in  writing  is,  profeffedly  to  be  ufe- 
ful ; and  that  I lay  no  claim  to  the  applaufe  of 
thofe  delicate  and  fevere  judges  of  literary  compe- 
tition, who  read  more  with  a view  to  being  pleafed 
by  fine  writing,  than  to  acquire  information.  If 
thofe  who  are  quick  of  apprehenfion  are  fome- 
times  tempted  to  find  fault  with  me  for  being 
too  particular,  they  muft  remember,  that  it  is  not 
given  to  all  to  be  quick  of  apprehenfion ; — and 
that  it  is  amiable  to  have  patience,  and  to  be  in- 
dulgent.— But  to  proceed. 

As  the  fire  employed  in  heating  ftew-pans,  fauce- 
pans,  &c.  may  be  applied  in  a variety  of  different 
waysjandas  the  form  of  the  utenfil  ought  in  all  cafes 
to  be  adapted  to  the  form  of  tire  fire-place,  and  to 
the  mode  of  applying  the  heat,  it  is  neceffary,  in 
laying  down  rules  for  the  conftrudion  of  flew, 
pans  and  kitchen  boilers,  to  take  into  confidera- 

tion 
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tion  the  conftruftion  of  the  fire-places,  in  which 
they  are  to  be  ufed.  But  kitchen  fire-places, 
conftruded  on  the  bed  principles,  are  fufceptible 
of  a variety  of  different  forms, 

In  the  lpacious  dwellings  of  the  rich,  where 
large  rooms  are  fet  apart  for  the  foie  purpofe  of 
cooking,  a number  ot  feparate  fire-places,  in  large 
mafles  of  brick-work,  con  Handed  on  the  princi- 
ples adopted  in  the  kitchen  of  Baron  de  Lerchen- 
feld,  at  Munich,  will  be  found  moft  convenient ; 
(fee  page  39,  Part  I.  of  this  Effay*)  ; but  for  per- 
fons  of  moderate  fortunes,  to  whom  the  economy 
of  houfe-room  is  an  object  of  importance,  a lefs 
expenfive  arrangement  may  be  chofen. 

It  is  very  eafy  (as  will  be  fhewn  hereafter)  fo  to 
arrange  the  implements  neceflary  in  cooking  for  a 
moderate  family,  as  to  leave  the  kitchen,  not 
merely  an  habitable,  but  alfo  a perfedtly  com- 
fortable, and  even  an  elegant  room.  All  thofe 
who  have  feen  the  kitchen  in  my  houfe,  at  Bromp- 

ton, 

* For  all  fuch  fire-places,  at  lead  for  all  fuch  as  are  deftined 
for  heating  itew-pans  and  fauce-pans,  I am  quite  fure  that  •wood 
is  the  cheapeft  fuel  that  can  be  ufed,  even  here  in  London,  where 
it  bears  fo  high  a price.  It  is  certainly  the  mod  cleanly,  and 
moft  convenient,  and  makes  the  moft  manageable  fire.  I 
found  by  an  experiment,  made  on  purpofe  to  afeertain  the  fatt^ 
that  any  given  quantity  of  wood,  burnt  in  a elofed  fire-place, 
gives  very  near  three  times  as  much  heat  as  it  would  give  if  it 
were  firft  reduced  to  charcoal,  and  then  burnt  in  the  fame  fire- 
place. Eut  the  great  advantage  of  ufing  wood  as  fuel  in 
the  fmall  fire-places  of  ftew-pans  and  fauce-pans,  is,  the 
facility  with  which  it  may  be  kindled,  and  the  facility  and 
quickr.efs  with  which  the  fire  may  be  put  out  (by  lhutting  the 
dampers)  when  it  is  no  longer  wanted. 
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ton,  (which  was  fitted  up  principally  with  a view 
to  exemplify  that  important  faft)  will  not  doubt 
the  truth  of  this  affertion. 

In  treating  the  fubjeft  I have  propofed  to  in- 
veftigate  in  this  chapter,  I fhall  firft  confider  what 
forms  will  be  bed  for  fauce-pans  and  ftew-pans  that 
are  defigned  to  be  ufed  in  fixed  fire-places ; and 
fhall  then  fhew  how  thofe  fhould  be  conftrufted, 
which  are  defigned  to  be  heated  in  a different 
manner. 

Of  the  Conjlruction  of  Sauce-pans  and  Stezv-pans  for 
fixed  Fire-places . 

The  reafons  have  already  been  given  why  ftew- 
pans  and  fauce-pans  ought  always  to  be  circular.  ' 
They  are  indeed  always  made  in  that  form ; but 
ftill,  as  they  are  commonly  conftrufted,  they  have 
a fault  which  renders  them  but  ill  adapted  for  the 
doled  fire-places  I have  recommended.  Their 
handles  being  faftened  to  them  on  their  outfides 
(by  rivets)  the  regularity  of  their  form  is  deftroyed, 
and  they  cannot  be  made  to  fit  well  to  the  cir- 
cular openings  in  their  fire-places,  which  they 
! ought  to  occupy,  and  to  fill. 

There  are  two  ways  in  which  this  imperfeftion 
may  be  remedied ; the  firft,  which  is  the  leaft  ex- 
penfive,  but  which  is  alfo  at  the  fame  time  the  leaft 
perfeft,  is  to  rivet  the  handle  to  the  infide  of  the 
fauce-pam  This  leaves  the  outfide  of  the  fauce- 
pan  circular,  or  cylindrical,  that  is  to  fay,  if  care  is 
| taken  to  beat  down  the  heads  of  the  ri vetting  nails, 
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and  to  make  them  flat  and  even  with  the  out  fide 
furface  of  the  veflel ; but  the  regularity  of  the  form 
of  the  inflde  of  the  fauce-pan  will  in  this  cafe  be 
fpoiled  by  that  part  of  the  handle  that  enters  the 
fauce-pan;  which  circumftance  will  not  only  render 
it  more  difficult  to  keep  the  fauce-pan  clean  ; but 
will  alfo  make  it  impoflible  to  clofe  it  well  with  a 
circular  cover.  The  cover  may  indeed  be  fo  con- 
trived as  to  fit  the  opening  of  the  fauce-pan,  by 
making  a notch  in  one  fide  of  it  to  receive  that 
part  of  the  handle  which  is  in  the  way  ■,  and  in  this 
manner  I have  fometimes  caufed  kitchen  utenfils 
already  on  hand  to  be  altered  and  made  to  ferve 
very  well  for  clofed  fire-places.  The  Figures  23 
and  24  will  give  a perfect  idea  of  the  manner  in 
which  thefe  alterations  were  executed. 


But 
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But,  when  new  fauce-pans  and  flew- pans  are 
conftrucfied,  I would  ftrongly  recommend  the  fol- 
lowing more  Ample  and  more  advantageous  con- 
trivance ; 

A circular  rim  of  iron  Ihould  be  provided  for 
each  fauce-pan,  with  a handle  belonging  to  it,  of 
the  form  here  reprefented  : 


and  by  forming  the  fauce-pan  to  this  rim,  its  form 
at  its  brim  will  be  circular  within  and  without ; and 
confequently  the  fauce-pan  will  exadtly  fit  the  cir- 
cular opening  of  its  fire-place,  and  will  at  the  fame 
time  be  exactly  fitted  by  its  circular  cover.  No 
attention  will  in  that  cafe  be  necefiary,  in  putting 
on  the  cover,  to  place  it  in  any  particular  manner 
or  fituation, — and  the  fauce-pan,  not  being  pierced 
with  holes  for  rivets,  will,  on  that  account,  be  lefs 
liable  to  leak,  and  will  alfo  be  more  durable,  and 
more  eafily  kept  clean*, 

The 

* One  reafon  is  obvious  why  ftew-pans  without  rivets  fhould 
be  more  durable  than  thofe  which  have  their  handles  rivetted  to 
them  ; but  there  is  another  reafon  more  occult,  which  requires 
the  knowledge  of  a late  difcovery  in  chemiftry,  to  underftand. 
When  iron  and  copper,  in  contadl  with  each  other,  are  placed 
in  a fituation  in  which  they  are  expofed  to  be  frequently 
wetted,  they  adl  on  each-othe^  very  powerfully,  and  one  of  the 
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The  circular  iron  rim  above  recommended  fhould 
be  broad  and  flat ; from  ~ to  of  an  inch  in 

thicknefs,  and  from  k an  inch  to  of  an  inch  in 

width.  Its  handle,  which  mud  be  welded  fall  to 
it,  and  mud  projedl  from  one  fide  of  it,  may  be 
from  if  inch  to  if  in  width,  from  6 to  8 or  io 
inches  long,  and  of  the  fame  thicknefs  as  the  cir- 
cular rim,  where  it  joins  it. 

The  under  fide  of  this  flat  iron  rim  fliould  be 
made  perfectly  flat,  in  order  that  the  fauce-pan, 

metals  will  foon  be  deftroyed  by  ruft.  When  (hips  firft  began 
to  be  covered  with  copper  this  faft  was  not  known,  and  great 
inconvenience  was  found  to  arife  from  the  rapid  decay  of  the 
iron  bolts  in  the  velfels  fo  covered.  As  there  appeared  to  be 
no  remedy  for  this  evil,  it  was  found  neceftary  to  fubftitute 
copper  bolts  for  iron  bolts,  in  conftru&ing-ftiips  intended  to  be 
coppered.  Thefe  effe&s  are  now  known  to  depend  on  what 
(from  the  name  of  its  difcoverer)  has  been  called  the  Galvanic 
influence. 

It  appears  to  me  to  be  highly  probable  that  ftew-pans  and 
fauce-pans,  conftrudted  in  the  manner  above  deferibed,  would 
lafl  more  than  twice  as  long  as  thofe  made  in  the  ufual  manner. 
Frequent  attempts  have  been  made  to  line  copper  boilers  and 
fauce-pans  with  tinned  iron  (commonly  called  ftieet-tin)  in  order 
to  guard  againft  the  poifonous  qualities  of  the  copper ; but  none 
of  thefe  have  fucceeded  fo  well  as  was  expe&ed ; the  tin  being 
found  to  be  deftroyed  by  ruft  with  uncommon  rapidity.  This, 
no  doubt,  was  owing  to  the  influence  of  the  fame  caufe  by  which 
the  iron  bolts  of  coppered  (hips  were  fo  fuddenly  deftroyed. 

If  handles  muft  be  riveted  to  the  fides  of  copper  fauce-pans 
or  boilers,  fuch  handles  fliould  be  made  of  copper,  and  not  of 
iron;  and  the  nails  by  which  they  are  faftened,  fliould  likewife 
be  copper.  They  would  coft  fomething  more,  at  firft,  but  the 
utenfils  would  laft  fo  much  longer,  that  they  would  turn  out  to 
be  much  the  cheapeft  in  the  end. 

3 
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by  being  fufpended  by  it  in  its  fire-place,  may  To 
completely  clofe  the  circular  opening  of  the  fire- 
place, as  to  prevent  the  finoke  from  coming  into 
the  room ; and  alfo  to  prevent  (what  would  be 
much  more  likely  to  happen) — the  cold  air  of  the 
room  from  defcending  into  the  fire-place,  and 
mixing  there  with  the  flame  and  fmoke,  and  after- 
wards going  off,  thus  heated,  through  the  chimney, 
into  the  atmofphere. 

The  copper  fauce-pan  or  ftew-pan  is  to  be 
fattened  to  its  iron  rim  by  being  turned  over  its 
outward  edge ; and  in  order  that  the  copper,  thus 
turned  over  the  outward  edge  of  the  iron  rim, 
may  hold  faft  without  projecting  below  the  level 
of  the  lower  flat  furface  of  the  ring  (which  would 
be  attended  with  inconvenience),  the  lower  part 
of  the  outward  edge  of  the  ring  mutt  be  cham- 
fered away,  in  the  manner  reprefented  in  the  fol- 
lowing figure  (26),  which  (hews  a vertical  fection 
of  the  ring,  of  the  full  fize?  with  the  copper 
turned  over  it. 


The  upper  infide  edge  of  this  iron  ring  may  be 
rounded  off,  as  it  is  reprefented  to  be  in  the  above 
figure.  In  this  figure  the  feCtion  of  the  ring  is 
diftinguifhed  by  diagonal  lines ; and  that  of  the 
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copper,  (which  is  turned  over  it),  by  two  parallel 
Crooked  lines. 

When  ftew-pans  and  fauce-pans  are  conftru&ed 
on  the  principles  here  recommended  (with  flat  cir- 
cular iron  rings),  an  advantage  will  be  attained, 
which  in  many  cafes  will  be  found  to  be  of  no 
fmall  importance : they  will  be  well  adapted  for 
being  ufed  in  fmall  portable  fire-places,  heated  by 
charcoal;  or  in  portable  ftoves,  heated  (or  rather 
kept  hot)  by  heaters.  Defcriptions  of  thefe  port- 
able fire-places  and  heater-floves  will  be  given  in 
the  fequel  of  this  work. 

As  the  upper  part  of  the  circular  opening 
of  the  fire-place  (Fig.  27.)  on  the  top  of  which 
the  lower  part  of  the  circular  rim  of  the  fauce- 
pan  repofes,  is  nearly  on  a level  with  the  top  of 
the  folid  mafs  of  the  brick-work,  it  is  neceffary 
that  the  handle  of  the  fauce-pan  fhould  be  bended 
upwards,  fo  as  to  be  above  the  level  of  the  brim 
of  the  fauce-pan ; otherwife,  when  the  fauce-pan  is 
in  its  place,  there  would  not  be  room  between  the 
handle  and  the  furface  of  the  brick-work  for  the  _ 
fingers  to  pafs  in  taking  hold  of  the  handle  to  re- 
move the  fauce-pan.  This  is  evident  from  a bare 
infpebcion  of  the  following  figure  (27) ; which  re- 
prefents  the  febfion  of  a fauce-pan  conftrubted  on 
the  plan  here  propofed,  fitted  into  its  fire-place. 


There 
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There  fhould  be  a round  hole,  about  a f of  an 
Inch  in  diameter,  near  the  end  of  the  handle,  by 
which  the  laucerpan  may  occafionally  be  hung  up 
on  a nail,  or  peg,  when  it  is  rot  in  ufe,  The  cover 
belonging  to  the  fauce-pan  may  be  hung  up  on 
the  fame  nail,  or  peg,  by  means  of  the  projection 
of  its  rim. 

Thefe  will  be  thought  trifling  matters ; but  it 
muft  not  be  forgotten  that  convenience,  and  the 
economy  of  time,  are  often  the  refult  of  atten- 
tion to  the  arrangement  of  things  apparently  of 
little  importance. 

In  conftrufting  the  cover  of  a fauce-pan,  care  muft 
be  taken  to  avoid  a fault,  into  which  it  is  eafy 
to  fall,  and  which,  as  I have  found  by  expe- 
rience, will  be  attended  with  difagreeable  com 

fequences. 
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fequences.  The  circular  plate  of  tin,  or  of  thin 
fheet-copper  tinned,  which  forms  the  bottom  of 
the  cover,  flhould  be  of  the  fame  diameter  precifely 
as  the  outfide  of  the  brim  of  the  fauce-pan. 

I once  thought  it  would  be  better  to  make  the 
bottom  of  the  cover  rather  larger  than  the  top  of 
the  brim  of  the  fauce-pan,  as  it  is  reprefented  in 
the  following  fedion. 


I imagined  that  it  would  prevent  any  thing 
that  happened  by  accident  to  be  fpilled  on  the 
cover,  from  finding  its  way  into  the  fauce-pan,  and 
fpoiling  the  victuals ; and  this  indeed  it  would  do 
mod  effectually;  but  it  often  occafioned  another 
accident  not  lefs  difagreeable  in  its  effeCts ; it 
drew  the  frnoke  into  the  fauce-pan,  which  hap- 
pened to  efcape  by  the  fides  of  the  circular  open- 
ing of  the  fire-place. 

When  the  cover  is  precifely  of  the  fame  diame- 
ter as  the  brim  of  the  fauce-pan,  there  is  little 
danger  of  any  thing  entering  the  fauce-pan  in  this 
manner,  as  will  be  evident  from  an  infpeclion  of 
the  following  figure. 
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quite  flat,  as  in  this  fedtion  : 
J’f.  30.  ^ 


Or  it  may  be  made  concave,  and  of  a conical 
form,  thus : 


Or  concave,  and  of  a fpherical  figure,  as  is  repre- 
fented  in  the  following  figure : 


The  only  utility  derived  from  making  the  bot- 
tom of  the  cover  hollow,  inftead  of  flat,  is,  that  a 
little  more  room  is  left  for  the  boiling  up,  or 
fwelling  of  the  contents  of  the  fauce-pan.  Cooks 
will  be  beft  able  to  judge  how  far  this  is  an  objedt 
of  importance. 


In 
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In  each  of  the  three  lafl  figures,  a fedlion  of  the 
tube  which  carries  off  the  fleam  is  fhewn,  as  alfo  a 
lection  of  the  rim  of  the  cover  that  enters  the 
fauce-pan.  This  rim,  which  may  be  from  f of  an 
inch  to  i inch  in  breadth,  fhould  be  made  to  fit 
the  opening  of  the  fauce-pan  with  fome  degree  of 
picety ; but  it  fhould  not  be  fitted  fo  clofely  as  to 
require  any  effort  in  removing  it,  or  fo  as  to  render 
it  neceffary  to  ufe  both  hands  in  doing  it — one  to 
hold  the  fauce-pan  fail  in  its  place,  and  the  other 
to  take  off  its  cover. 

The  fleam  tube  of  the  cover,  which  may  be  \ 
an  inch  or  4-  of  an  inch  in  diameter,  and  fhould 
projedt  about  £ an  inch  above  the  top  of  the 
cover,  mufl  pafs  through  both  the  top  and  the 
bottom  of  the  cover,  and  mufl  be  well  fitted  and 
foldered  in  both,  in  order  that  the  air  between  the 
top  of  the  cover  and  its  bottom  may  be  confined 
and  completely  cut  off  from  all  communication 
with  the  fleam,  and  alfo  with  the  external  air. 
This  fleam  tube  fhould  have  a fit  flopple,  which 
may  be  made  of  wood,  and  which,  to  prevent  its 
being  loft,  fhould  be  attached  to  the>  top  of  the 


In  refpedl  to  the  handles  of  thefe  covers,  the 
choice  of  the  form  to  be  adopted  may  be  left  to 
the  workman  who  is  employed  to  make  the  cover; 
for,  excepting  in  certain  cafes,  which  will  be  par- 
ticularly noticed  hereafter,  it  is  a point  of  little 
importance. 


cover,  by  a fmall  wire  chain,  about  2 or  3 inches 

long. 
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It  is  right  that  I fhould  obferve  here,  that 
though  the  covers  I have  here  defcribed  are  fuch  as 
I have  generally  recommended,  yet  others  of  dif- 
ferent forms  may  be  conflrudted  on  the  fame 
principles  that  very  poffibly  may  anfwer  quite  as 
well  as  thefe,  and  cofl  lefs.  The  fleam  tube,  for 
inflance,  for  fmall  fauce-pans,  may  with  fafety  be 
omitted,  and  the  fleam  be  left  to  make  its  way 
between  the  rim  of  the  cover  and  the  fauce-pan  i 
and  fliould  it  be  thought  an  improvement,  the 
upper  part  of  the  cover,  inftead  of  being  a cone, 
may  be  a fegment  of  a fphere. 

The  following  figure  is  the  feftion  of  the  cover 
of  a fauce-pan,  now  in  general  ufe  in  this  country. 


F inn  33 
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It  is  made  of  a circular  piece  of  fheet  copper,  and 
its  handle,  which  is  of  iron,  is  faflened  to  it  by  ri- 
vets ; and  it  is  tinned  on  the  under  fide.  Its  form 
is  fuch  that  it  fits  without  a rim  into  the  fauce-pan 
to  which  it  belongs. 

This  cover  might  be  greatly  improved,  and  per- 
haps rendered  as  well  adapted  for  confining  heat 
as  any  metal  cover  whatever,  merely  by  covering  it 
above  with  a thin  circular  plate  of  tinned  iron,  or 
of  copper,  either  quite  flat,  or  convex,  like  that 
reprefented  by  this  figure. 
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It  can  hardly  be  neceffary  for  me  to  oblerve,  that 
this  thin  circular  plate  muft  be  well  foldered  to 
the  cover,  all  round  its  circumference,  in  order  to 
confine  the  air  that  is  intercepted  between  the 
upper  furface  of  the  cover  and  the  lower  furface 
of  this  plate. 

For  the  mere  purpofe  of  confining  the  heat  in  a 
flew- pan  or  fmall  boiler — were  fuperior  neatnefs 
and  cleanlinefs  not  objedts  of  particular  attention 
— one  of  the  very  befi:  covers  that  could  be  ufed 
would  be  a common  fauce-pan  cover,  defended 
above  from  the  cold  air  of  the  atmofphere  by  a 
circular  cover  of  wood,  firmly  fixed  to  it  by  means 
of  a fcrew,  or  a rivet. 


The  following  Figures 


reprefent  covers  fo  defended ; and  were  the  circu- 
lar piece  of  wood,  to  prevent  its  warping,  to  be 
compofed  of  two  or  three  very  thin  boards,  glued 
faft  to  each  other,  and  nailed  or  rivetted  together, 
to  unite  them  more  ftrongly,  I am  inclined  to  think 
that  this  would  be  one  of  the  beft  covers  for  com- 
mon ufe,  efpecially  for  large  ftew-pans,  that  could 
be  made.  Its  handle  might  be  made  of  wood,  and 
of  either  of  the  forms  reprefented  in  thefe  figures, 
or  of  any  other  fimple  form. 


The 
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The  covers  for  large  ftew-pans  fhould  always  be 
furnifhed  with  fteam  tubes,  in  order  that  the  fleam, 
when  it  becomes  too  ftrong  to  be  confined,  may 
efcape  without  deranging  or  lifting  up  the  cover, 

A cover  made  entirely  of  wood  might  anfwer 
very  well  for  confining  heat,  efpecially  if  care  were 
taken  to  conftrud  it  in  fuch  a manner  as  to  pre- 
vent its  being  liable  to  be  warped  by  the  heat,  and 
by  the  moifture,  to  which  it  is  continually  ex- 
pofed  but  the  wooden  covers  of  boilers,  fauce- 
pans,  and  ftew-pans,  require  much  attention  to 
keep  them  clean,  unlefs  they  be  lined  with  tin, 
or  with  fheet-copper. 

Having  now  finifhed  my  obfervations  on  the 
covers  of  fmall  boilers  and  fauce-pans,  in  their  mofi 
fimple  fate  when  they  are  defigned  merely  for  con- 
fining heat  j it  remains  to  confider  of  the  means  that 
may  be  put  in  pradice  to  render  them  ufeful  in 
directing  the  heat  that  efcapes  in  the  fteam,  which 
is  formed  when  liquids  are  boiled,  in  the  various 
procefles  of  cookery,  and  employing  this  heat  to 
ufeful  purpofes. 

As  the  quantity  of  heat  that  exifts  in  fteam  is 
very  confiderable  (as  has  been  elfewhere  obferved) 
the  recovery  of  this  heat  is  frequently  an  objed 
deferving  of  attention ; but  before  we  proceed  in 
this  enquiry,  it  will  be  neceflary  to  fay  fomething 
refpeding  the  method  of  Cooking  in  Steam.  This 
fubjed  will  be  treated  in  the  following  chapter. 
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CHAPTER  VIIL 


Of  Cooking  in  Steam — Objections  to  the  ft eam-kit chats' 
now  in  rife — Principles  on  which  a fteam  apparatus 
for  cooking ftiould  be  conftruCted — Defcriptions  of  fixed 
boilers for  cooking  with  fteam — A particular  defcrip- 
tion  of  a steam-rim  for  boilers,  by  means  of 
which  their  covers  may  be  made  fteam-tight — De- 
fcription  of  a steam-dish,  to  be  ifed occajionally 
for  cooking  with  fteam  over  a kitchen  boiler — Account 
of  what  has  been  called  a family-boiler;  many 
of  them  have  already  been  fold , and  have  been found 
very  ufeful — Hints  to  Cooks,  concerning  the  means 
that  may  be  nfed  for  improving  J’ome  popular  difties. 


AS  the  art  of  cooking  with  fteam  is  well  known, 
and  has  long  been  fuccefsfully  p raft  ifed  in 
this  country,  it  would  be  a wafte  of  time  to  attempt 
to  prove,  what  is  univerfally  acknowledged,  namely, 
that  almoft  every  kind  of  food  ufually  prepared  for 
the  table  in  boiling  water,  may  be  as  well  cooked, 
and  in  many  cafes  better,  by  means  of  boiling-hot 
fteam,  I Ihall  therefore  confine  my  prefent  en- 
quiries to  the  inveftigation  of  the  bell  methods  of 
confining  and  direfting  fteam,  and  employing  it 
tifefully  with  the  moft  Ample  and  leaft  expenfive 
apparatus. 

Steam-kitchens,  as  they  are  called,  confift  of 
very  expenfive  machinery,  and  I have  been  in- 
formed 
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Formed  by  feveral  perfons  who  have  ufed  them,  that 
they  do  not  produce  any  confiderable  having  of  fuel. 
Bare  infpedtion  is  indeed  fufficient  to  fhew  that 
they  cannot  be  economical  in  that  refpedl ; for  the 
furface  of  the  tin  fteam-veflel  filled  with  hot  fleam, 
that  is  expofed  quite  naked  to  the  cold  air  of  the 
atmofphere,  is  fo  great,  that  it  muft  neceffarily 
occalicn  a very  confiderable  lofs  of  heat. 

A primary  objeft  in  contriving  a fleam  appara- 
tus for  cooking,  fhould  be  to  prevent  the  lofs  of 
heat  through  the  Jides  of  the  containing  veJJ'els ; and 
this  is  to  be  done,  firfl,  by  expofing  as  fmall  a 
furface  as  pofhble  to  the  atmofphere  ; and  fecondly, 
by  covering  up  that  furface  with  the  Warmed  co- 
vering that  can  conveniently  be  ufed,  to  defend  it 
from  the  cold  air. 

The  fteam-veflel  in  the  kitchen  of  the  Found- 
ling Hofpital,  is  a large  wooden  box,  lined  with 
tin,  capable  of  containing  a large  quantity  of  po- 
tatoes ; and  the  fleam  comes  through  a fmall  tin 
tube,  from  an  oblong  quadrangular  iron  boiler, 
.Which  is  ufed  daily  for  boiling  meat,  &c.  for  the 
Hofpital.  As  this  boiler1  is  furnifhed  with  what  1 
have  called  a Jieam-rim  (which  will  prefently  be  de- 
fcribed)  when  the  (wooden)  cover  of  the  boiler 
is  down,  all  the  fleam  that  is  generated  in  the 
boiler  is  forced  to  pafs  through  the  fleam-box,  and 
the  potatoes,  greens,  &c.  that  are  in  the  box  are 
cooked,  without  any  additional  expence  of  fuel. 
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The  fteam-box  has  a fteam-rim,  and  alfo  a 
wooden  cover,  which,  when  it  is  down,  clofes  the 
box,  and  makes  it  perfectly  fleam-tight. 

When  fteam  is  generated  fafter  than  it  can  be 
condenfed  in  the  fteam-box,  that  which  is  redun- 
dant paffes  off  by  a wafte  tube,  which  condudls  it 
into  a neighbouring  chimney. 

The  apparatus  for  cooking  with  fteam  in  the  kit- 
chen of  the  Houfe  of  Correction,  at  Munich,  is 
ftill  more  fimple.  Here,  two  equal  quadrangular 
boilers  are  fet,  one  at  the  end  of  the  other,  at  the 
fame  level,  in  the  fame  mafs  of  brick-work,  and 
the  flame  and  fmoke  from  the  fame  fire  pafs  under 
them  both ; (fee  Effay  X.  Part  I.  plate  iv.  fig.  7, 
and  plate  v.  fig.  9.)  Both  boilers  being  inclofed 
in  brick-work,  and  being  covered  with  wooden 
covers,  it  is  evident  that  no  part  of  the  apparatus 
is  expofed  to  the  cold  air.— I fay  no  part  of  it ; for 
the  covers  of  the  boilers  being  of  wood,  which  is 
one  of  the  worft  conductors  of  heat,  very  little 
heat  can  make  its  way  through  them  ; and  to  pre- 
vent even  this  lofs,  inconfiderable  as  it  is,  thefe 
wooden  covers  may,  if  it  fhould  be  thought  ne- 
ceffary,  be  defended  from  the  cold  air,  by  warm 
rugs  thrown  over  them. 

The  fmoke  which  paffes  under  the  fecond  boiler, 
not  only  prevents  the  approach  of  the  cold  air  to  the 
under  furface  of  its  bottom,  but,  adding  on  the 
final  1 quantity  of  water  that  is  contained  in  it,  ac- 
tually affifts  in  the  generation  of  fteam.  It  even 

happens 
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happens  fometimes,  (namely,  when  there  is  but  a 
fmall  quantity  of  water  in  the  fecond  boiler,  and 
the  firft  is  nearly  filled  with  cold  water)  that  the 
water  in  the  fecond  boiler  a6f  ually  boils,  and  fills  the 
boiler  with  fteam,  before  the  water  in  the  firft  boiler 
is  heated  boiling  hot. 

This  appears  to  me  to  be  one  of  the  moft  eco- 
nomical methods  that  can  be  ufed  for  cooking,  and 
that  it  is  well  adapted  for  hofpitals,  and  alfo  for 
large  private  families.  If  it  fliould  be  neceffary  to 
make  provifion  for  cooking  a great  number  of  dif- 
ferent difhes  in  fteam  at  the  fame  time5  either  the 
fteam-boiler  may  be  made  fufficiently  large  to  re- 
ceive them ; or,  inftead  of  it,  two  or  more  fteam- 
boilers,  of  a moderate  fize,  may  be  put  up  ; and 
if  the  different  kinds  of  food  that  are  cooked  at 
the  fame  time  in  the  fame  fteam-boiler^  be  placed 
each  in  a feparate  difti,  and  covered  over  with  l'ome 
proper  veflel  in  the  form  of  a bell  (a  common 
earthen  pot,  for  inftance,  turned  upfide  down)  the 
exhalations  from  the  different  kinds  of  food  will 
be  prevented  from  fo  mixing  together  as  to  give  an 
improper  tafte  or  flavour  to  any  of  the  victuals. 

Thefe  covers  to  the  different  difhes  v/ill  likewife 
be  ufeful  on  another  account ; when  the  cover  of 
the  fteam-boiler  is  opened,  for  the  purpofe  of  exa- 
mining, or  of  introducing  or  removing  any  difh, 
the  proCefs  of  cooking  going  on  in  the  other  difhes 
will  not  be  interrupted ; for  their  bell-like  covers 
remaining  filled  with  fteam,  will  prevent  the  cold 
air  from  coming  into  contadt  with  the  vidtuals.  It 

is 
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is  true,  that  the  cover,  or  lid,  of  the  fleam-boiler  mufl 
not  be  kept  open  too  long,  otherwife  the  fleam 
confined  under  the  covers  of  the  difhes  will  be  con- 
denfed,  and  the  cold  air  will  find  its  way  under 
them. 

In  order  that  thefe  boilers  may  be  perfeftly 
fleam-tight  when  their  lids  are  down,  they  mufl 
all  be  furnifhed  with  feam-rims  ; and  there  mufl  be 
a ['tube  of  communication  between  them  for  the 
paffage  of  the  fleam  ; and  another  tube  to  carry  off 
the  redundant  fleam  from  the  boiler  which  is  fi- 
tuated  farthefl  from  the  fire. 

if  it  fhould  be  neceffary,  the  principal  boiler 
may,  without  any  difficulty  or  inconvenience,  be 
divided  into  two  compartments,  fo  as  to  render  it 
poffible  to  prepare  two  different  kinds  of  foup,  or 
to  boil  two  different  things  feparately,  at  the  fame 
time.  Suppofe,  for  inflance,  that  the  apparatus  is 
delignedfor  the  kitchen  of  a large  family,  and  that 
the  principal  boiler  is  12  inches  wide,  24  inches 
long,  and  1 2 inches  deep  ; this  may  be  fo  divided 
by  a vertical  partition,  as  to  form  two  compart- 
ments s the  one — that  immediately  over  the  fire, 
for  inflance,  12  inches  by  10;  and  the  other  12 
inches  by  1 4.  In  this  cafe  I fhould  make  the  fe- 
cond,  or  Jleam-boiler,  24  inches  fquare  by  12  inches 
deep,  and  fhould  caufe  the  fmoke  to  circulate  in 
three  flues,  parallel  to  each  other  ; the  firfl  (in  the 
hither  end  of  which  the  fire-place  fhould  be  fitu- 
ated)  fhould  be  immediately  under  the  firfl  boiler ; 
and  the  fecond  and  third  fhould  be  under  thefecond 
boiler.  The 
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The  following  figure  fliews  the  manner  in  which 
thefe  boilers  fiiould  be  fet  : 


A,  B,  is  the  fide  of  the  room.  A,  C,  D,  E, 
the  mafs  of  brick-work  in  which  the  boilers  are 
fet. 

F,  and  G,  are  the  two  compaartments  of  thefirft 
boiler,  wh;ch  is  fhewn  with  its  fleam-rim. 

H.  is  the  larger  boiler,  which  is  alfo  reprefen  ted 
with  its  fteam-rim. 

The  covers' of  thefe  boilers  (which  do  not  appear 
in  the  figure)  fhould  be  fo  attached  to  the  boilers 
by  hinges,  as  to  be  laid  back  when  the  boilers  are 
opened,  and  refted  againft  the  fide  ef  the  room  ; 
and  thefe  covers  fhould  be  lined  with  tin,  or  with 
lain  fheet  copper,  tinned. 

The  following  figure  reprefents  an  horizontal 
Rj  fecftion 
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fedtion  of  the  brick-work  in  which  thefe  boilers 
are  to  be  fet,  taken  at  the  level  of  the  tops  of  the 
flues : 


A,  B,  is  the  fide  of  the  room,  and  A,  C,  D,  E, 
the  mafs  of  brick-work,  which  is  placed  againft  it, 
F,  G,  and  H,  are  the  three  parallel  flues,  and  1. 
is  the  canal  that  carries  off  the  fmoke  from  the 
fecond  boiler  to  the  chimney.  K.  is  the  opening 
into  the  fire-place  by  which  the  fuel  is  introduced  j 
and  L.  is  a paflage,  clofed  up  with  a tile  or  with 
loofe  bricks,  which  is  occafionally  opened  to  clean 
the  flues  G,  and  H. 

The  damper  in  the  canal  I,  may  be  placed  near 
the  left-hand  fide  of  the  fecond  boiler; 

The  fituations  of  the  boilers  are  indicated  by 
dotted  lines. 

As  it  is  not  neceffary  that  I fhould  repeat  in  this 
place  the  directions  which  have  already  been  fo 
amply  explained  concerning  the  proper  method  of 
4 proceeding 
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proceeding  in  fetting  boilers,  I fhall  not  enlarge 
farther  on  that  fubjedt,  but  fhall  proceed  to  give 
an  account  of  a very  eflential  part,  not  yet  de- 
fcribed,  of  the  apparatus  neceffary  for  cooking 
with  fleam,  in  the  fimple  way  I have  here  recom- 
mended : the  part  I mean  is  the  fleam-rim  of  the 
boiler : 

Defcription  of  a Steam-rim  for  a Boiler,  by  means  of 
which  its  Cover  may  eajily  be  made  fleam-tight.. 

To  give  a more  complete  idea  of  thi;  contrivance 
I have,  in  the  following  figure,  reprefented  a ver- 
tical fedtion  of  a fmall  part  of  one  fide  of  a boiler, 
and  its  fleam-rim,  with  its  (wooden)  cover  in  its 
place,  both  of  the  full  fize: 


dC/cr.  AO 
o 


A.  B.  is  a fedlion  of  part  of  the  flat  wooden  cover ; 
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the  crooked  line  C.  D.  is  a fetttion  of  the  fteam- 
rim,  and  part  of  the  tide  of  a boiler.  E.  is  a fee- 
tion  of  a defeending  rim  of  wood  belonging  to,  and 
making  an  effential  part  of  the  cover  ; which  rim, 
when  the  cover  is  down,  enters  the  fteam-rim  of 
the  boiler,  and  repofes  on  the  bottom  of  it.  In  the 
figure  it  is  reprefented  in  this  fltuation:  the  wooden 
rim  of  the  cover  is  fattened  to  the  flat  part  of  it  by 
means  of  wood-ferews,  one  of  which  is  reprefented 
in  the  figure  *. 

Now  it  is  evident,  from  an  infpe<ttion  of  the 
figure,  that  a fmall  quantity  of  water  will  lodge 
in  the  fteam-rim,  and  will  ftandat  the  level  of  the 
dotted  line  F.  G ; and  as  the  rim  of  the  cover  will 
enter  this  water  when  the  cover  is  (hut  down,  all 
communication  between  the  fleam  in  the  boiler, 
and  the  external  air,  mutt  neceflarily  be  cut  off, 
and  qf  courfe  the  fleam  will  be  completely  con- 
fined, 

It  is  true  that  if,  in  confequence  of  the  increafe 
of  its  temperature,  above  the  heat  of  water  boiling 
in  the  open  air,  the  elafticity  of  the  fleam  fhould 
become  fufficient  to  overcome  the  preffure  of  the 
atmofphere,  it  will  force  the  water  in  the  fleam-i 
rim  to  attend  toward  C.  and  getting  under  the 
rim  E.  of  the  cover  of  the  boiler,  it  will  make  its 

* The  cover  itfelf  is  fyppofed  to  be  framed  and  pannelled 
in  the  manner  deferibed  in  the  5 th  chapter  of  this  EfTay  (part  II.) 
and  it  fhould  be  lined  with  tin,  or  with  thin  fheet  copper,  tin- 
ned, in  order  to  prevent  the  wood  from  being  cracked  and 
deftroyed  by  the  fleam. 

ettape. 
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efeape,  but  no  bad  confequences  will  relult  from 
this  lofs ; on  the  contrary,  the  fleam-rim  will,  in 
this  cafe,  ferve  inftead  of  a fafety  valve ; and  al- 
though this  contrivance  may  not  be  adequate  to 
the  confining  of  Jlrong  fleam,  it  certainly  anfwers 
perfectly  well  for  confining  that  kind  of  fleam 
which  is  moft  proper  to  be  ufed  for  cooking.  It 
will  likewife  be  found  ufeful  in  many  cafes  for  co- 
vering boilers,  where  the  principal  objedt  in  view 
is  to  prevent  the  contadl  of  the  cold  air  with  the 
contents  of  the  boiler.  It  will  be  ufeful  for  the 
boilers  of  bleachers,  as  alfo  for  laundry  boilers,  for 
brewers  boilers,  and  for  all  boilers  deftined  for  the 
evaporation  of  liquids  under  a boiling  heat. 

It  appears  to  me  that  this  contrivance  might, 
with  a little  alteration,  be  ufed  with  great  advan- 
tage for  covering  the  boilers  ufed  by  diftillers.  By 
making  the  fleam-rim  deeper,  the  cover  of  the 
boiler  would  be  tight,  under  a confiderable  prefl 
fure;  and  by  making  the  boiler  broad  and  (hallow, 
with  feveral  feparate  fire-places  under  it  (the  flat 
bottom  of  the  boiler  being  fupported  on  the  tops 
of  the  flues  of  thefe  fire-places)  a variety  of  impor- 
tant advantages  would  be  gained  ; and  thefe  would 
not  be  compenfated  by  any  difadvantages  that  I 
can  forefee.  The  boiler  might  be  conftrubted  of 
very  thin  fheet  copper,  which  would  not  only  ren- 
der it  lefs  expensive,  but  would  alfo  make  it  more 
durable. 

When  fleam-rims  wTere  firft  introduced,  they 
Were  made  of  the  form  reprefented  in  the  following 

figure, 
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figure,  which  reprefents  a vertical  fedtion  of  part 
of  one  fide  of  a boiler  with  a fteam-rim,  covered 
with  a conical  double  cover,  made  of  tin  : 


In  this  and  the  following  figures,  A,  B,  repre- 
fents a feftion  of  part  of  one  fide  of  the  (double) 
cover  of  the  boiler. 

C.  D.  The  fteam-rim  and  part  of  one  fide  of  the 
boiler. 

E.  The  defcending  rim  of  the  cover  : and, 

F.  G.  The  level  of  the  water  in  the  fteam-rim — 
all  of  the  full  fize. 

This  conftrudtion  was  found  to  be  attended  with 
an  inconvenience,  which,  indeed,  might  eafily  have 
been  forefeen.  When  the  fleam,  on  being  con- 
fined. 
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fined,  became  ftrong  enough  to  force  its  way  under 
the  defcending  rim  E.  of  the  cover  of  the  boiler, 
the  water  in  the  fteam-rim  was  frequently  blown 
out  of  it  with  confiderable  violence,  and  difperfed 
about  the  room.  To  prevent  thefe  difagreeable 
accidents,  the  form  of  the  upper  part  of  the  fteam- 
rim  was  altered.  To  make  a proper  finifh  to  the 
boiler,  the  edge  of  its  brim  (which  forms  the  top 
of  its  fteam-rim)  had  been  turned  outwards  over  a 
ftrong  wire.  It  w'as  now  turned  inwards  over  the 
wire ; and  the  outfide,  or  rifmg  part  of  the  fteam- 
rim,  inftead  of  being  made  f, oping  outwards^  was 
now  made  vertical. 

A complete  idea  of  thefe  different  alterations, 
and  of  the  effects  neceffarily  produced  by  them, 
may  be  formed  by  comparing  the  foregoing  figure 
(41)  with  the  following : 

Fig.  42 
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It  is  evident  that  in  this  cafe,  as  there  is  fufficient 
room  between  the  outfide  of  the  defcending  rim  of 
the  cover,  and  the  vertical  fide  of  the  fteam-rim, 
to  contain  all  the  water  that  can  be  forced  upwards 
between  them  by  the  fteam,  there  is  little  danger 
of  any  part  of  this  water  being  blown  out  of  the 
fteam-rim  by  the  fteam,  when  it  makes  its  efcape 
under  the  rim  of  the  cover. 

Of  the  Manner  in  which  Kitchen  Boilers  and  Stew- 
pans  may  be  conflniEled,  fo  as  to  be  rendered  ufeful 
in  cooking  with  Steam. 

If  a common  kitchen  boiler  be  furnilhed  with  a 
fteam  rim,  and  the  defcending  rim  of  its  cover  be 
made  tofhut  down  into  it,  the  fteam  in  the  boiler 
will  be  effectually  confined,  and  may,  in  various 
ways,  be  ufefully  employed  in  cooking.  One  of 
the  fimpleft  methods  of  doing  this  is  to  fet  what 
I fhall  call  a Jleam-diJh  upon  the  boiler.  The  bot- 
tom of  this  fteam-difh  being  furnifhed  with  a de- 
fcending rim,  or  projection,  fitting  into  the  fteam- 
rim  of  the  boiler,  the  fteam-difh  may  be  made  to 
ferve  as  a cover  to  the  boiler ; and  if  a number  of 
fmall  holes  be  made  in  the  bottom  of  this  difb 
near  its  circumference,  the  fteam  will  pafs  up  into 
it  from  below  ; and  if  it  be  properly  clafed  above, 
any  victuals  placed  in  it  will  be  cooked  in  fteam. 

If  this  difih  be  furnifhed  with  a fteam-rim,  of  the 
fame  form  and  fize  with  that  of  the  boiler,  the 
cover  of  the  boiler  will  then  ferve  for  covering  the 
fteajn-diftu  whenever  that  difh  is  in  ufe. 


The 
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The  following  figure,  which  reprefents  a vertical 
feftion  of  the  apparatus,  will  fhow  this  contrivance 
in  a clear  and  diftindt  manner : 


A.  is  the  boiler,  which  is  feen  fet  in  brick-work. 

B.  is  the  fteam-difh ; and 

C.  is  the  cover  of  the  boiler,  which  is  here  made 
to  ferve  as  a cover  for  the  fteam-difh. 

The  hides  of  the  fteam-difh  (which  is  made  of 
tin)  are  double,  for  the  purpofe  of  confining  the 
heat  more  effedtually. 


If 
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If  it  be  required  to  cook  feveral  kinds  of  food 
at  the  fame  time,  a fleam-difh  may  be  ufed  that  is 
divided  into  fevera]  compartments ; or  two  or  more 
fteam-difhes  may  be  placed  one  above  another,, 
over  the  fame  boiler,  that  which  is  uppermoft 
being  covered  with  the  cover  of  the  boiler. 

A very  complete  apparatus  of  this  kind  may  be 
feen  in  the  kitchen  of  Mr.  Summers,  of  New 
Bond-flreet,  ironmonger,  who  makes  and  fells  thefe 
articles,  and  who  has  fold  no  lefs  than  225  fets  of 
thefe  family  boilers,  as  they  are  called,  fince 
he  firft  began  to  manufacture  them 3 and  Mr. 
Feetham,  of  Oxford-ftreet,  has  fold  no  fets  of 
them.  A cooking  apparatus  of  this  kind  may 
iikewife  be  feen  at  the  Royal  Inftitution  3 and 
at  Herriot’s  Hofpital,  at  Edinburgh  3 and  in 
the  houfes  of  many  private  families,  in  England 
and  Scotland.  There  are  feveral  tradefinen  who 
now  manufacture  them,  and  all  perfons  defirous 
of  making  and  felling  them  are  at  full  liberty  to 
do  fo. 

When  different  kinds  of  food,  placed  one  above 
the  other,  are  cooked  in  fleam,  the  drippings  of 
thofe  above  might,  in  fome  cafes,  be  apt  to  fpoil 
thofe  below,  if  means  were  not  ufed  to  prevent  it : 
This  inconvenience  may  be  avoided  in  the  apparatus 
I am  defcribing,  by  introducing  the  food  into  the 
fteam-difhes,  placed  in  deep  plates  or  in  fhallow 
bafons,  fufficiently  capacious,  however,  to  con- 
tain as  much  water  as  will  be  generated  in  confe- 
quence  of  the  condenfion  of  the  fleam  on  the 
furface  of  the  food  in  heating  it  boiling  hot.  I 

fay. 


Of  Cooking  in  Steam.  239 

fay,  tc  in  heating  it  boiling  hot,”  for  after  it  is 
once  heated  to  that  temperature,  no  more  fteani 
will  be  condenfed  upon  it,  however  long  the  pro- 
cefs  of  cooking  may  be  continued*. 

This 

* It  is  not  difficult  to  determine  with  great  precifion,  what 
the  fize  or  contents  of  the  difh  muft  be,  in  order  that  it  may 
contain  all  the  water  that  can  pofiibly  be  produced  by  the  con- 
denfation  of  the  fleam,  in  heating  the  victuals  that  are  cooked 
in  it,  to  the  temparature  of  boiling  water.  Suppofe,  for  in- 
stance, that  a piece  of  beef,  weighing  fix  pounds,  is  to  be 
cooked  in  the  fleam-difh,  and  that  this  meat,  when  it  is  put 
into  the  difh,  is  at  the  temperature  of  550  of  Fahrenheit’s 
Thermometer,  which  is  the  mean  annual  temperature  of  the 
atmofphere  at  London.  Now  as  this  piece  of  meat  is  to  be 
made  boiling  hot,  its  temperature  muft  be  raifed  157  degrees, 
namely  from  55°t0  2i2°.  But  we  have  feen  that  any  given 
quantity,  by  weight,  of  beef,  requires  lefs  heat  to  heat  it  any 
given  number  of  degrees,  than  an  equal  weight  of  water,  in 
the  proportion  of  74  to  100  ; (fee  the  introduflion  to  this  Effay, 
page  12)  confequently  thefe  61b.  of  beef  will  be  heated  157 
degrees,  or  from  550  to  the  boiling  point,  with  a quantity  of 
heat  which  would  be  required  to  heat  416.7  oz.  of  water  157 
degrees. 

Now  if  we  fuppofe,  with  Mr.  Watt,  that  the  fleam  which 
produces,  in  its  condenfation,  1 lb.  of  water,  gives  off  as  much 
heat  as  would  raife  the  temperature  of  5§lb.  of  water  180 
degrees,  namely,  from  the  point  of  freezing  to  that  of  boiling 
water,  the  fame  quantity  of  heat  muft  be  fufficient  to  raife  the 
temperature  of  61b.  5 oz.  of  water  157  degrees,  or  from  55* 
to  2 1 2°. 

- And  if  61b.  5 oz.  of  water  require  1 lb.  of  condenfed  fleam  to 
heat  it  157  degrees,  41b.  7 oz.  of  water,  or  61b.  of  beef,  will 
require  only  n|;  oz.  of  condenfed  fleam  to  raife  its  temperature 
the  fame  number  of  degrees,  for  it  is  61b.  5 oz.  is  to  1 lb-  as 
4lb.  7 oz.  to  1 1|  oz. 

Confequently  if  61b.  of  beef  at  the  temperature  of  55°were 
placed  in  a fleam  apparatus,  in  a Ihallow  difh,  capable  of  con- 
taining 


240  Of  Kitchen  Fire-places,  and  Utenfds. 

This  is  a curious  circumflance,  and  the  know* 
ledge  of  the  fad:  may  be  turned  to  a good  account. 
If,  for  inftance,  it  were  required  to  make  the 
flrongeft  extraA  of  the  pure  juices  of  any  kind 
of  meat,  unmixed  with  water ; this  may  be  done 
by  heating  the  meat  nearly  boiling  hot,  either  .in 
boiling  water,  or  in  fleam,  and  then  putting  it, 
placed  in  a (hallow  difh,  into  a fleam-difh,  or  into 
any  clofed  veffel  filled  with  hot  fleam,  and  leaving 
it  in  this  fituation  two  or  three  hours,  or  for  a 
longer  time  : Whatever  liquid  is  found  colledied  in 
the  difh  at  the  end  of  the  procefs,  mufl  neceffarily 
be  the  purefl  juices  of  the  meat.  In  this  manner 
the  richeft  gravies  may  no  doubt  be  prepared. 

Thick  (leaks  or  cutlets  of  beef,  boiled  in  this 
manner,  and  made  perfedly  tender  throughout, 
and  then  broiled  on  a gridiron,  and  ferved  up  in 
their  own  gravy,  with  or  without  additions,  would, 
I imagine,  be  an  excellent  difh,  and  very  whole- 
fome  : But  it  mufl  be  left  to  cooks,  and  to  pro* 
felled  judges  of  good  eating  to  determine,  whether 
thefe  hints,  (which  are  thrown  out  with  all  becomr 
ing  humility  and  deference)  are  deferving  of  atten* 
tion  : For  although  I have  written  a whole  chapter 
on  the  pleafure  of  eating,  I mufl  acknowledge,  what 

taining  1 i|oz.  or  a little  lefs  than  three  quarters  of  a pint , this 
difh  would  contain  all  the  water  that  could  pofiibly  refultfrom 
the  condenfation  of  fleam  on  the  furface  of  the  meat,  in  heating 
it  boiling  hot. 

This  computation  may  be  of  fome  ufe  in  determing  the 
dimenfions  of  the  veflels  proper  to  be  ufed  for  holding  the 
vidlaals  that  are  cooked  in  the  fteam-diflies  above  defcribed. 


all 
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all  my  acquaintances  will  certify — that  few  perfons 
are  lefs  attached  to  the  pleafures  of  the  table,  than 
myfelf.  If,  in  treating  the  fubjedt,  I fometimes 
appear  to  do  it  con  amove , this  warmth  of  ex- 
preffion  ought,  in  juftice,  to  be  afcribed  folely  to 
the  fenfe  I entertain  of  its  infinite  importance  to 
the  health,  happinefs  and  innocent  enjoyments  of 
mankind. 
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CHAP.  IX. 

Dcfcription  of  an  universal  Kitchen  Boiler, 
for  the  ufe  of  a fmall  family , to  anfwer  all  the  pur- 
pofes  of  cookery ; and  alfo  for  boiling  water for  wafh- 
iagy  &c. — Defcription  of  a Portable  Fire- 
Place/^  an  univerfal  Kitchen  Boiler . — Account 
of  a Contrivance  for  tvarming  a Room  bv  means  of 
this  Fire-place  -and  Boiler. — Of  Steam  Stoves 
for  warming  Rooms. — They  are  probably  the  befl 
contrivance  for  that  purpofe  that  can  be  made  ufe 
of — they  warm  the  air  without  fpoiling  it — they 
economife  Fuel , and  may  be  made  very  ornamental. 

s Defcription 
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Defcription  of  an  Universal  Kitchen  Boiler 
for  the  ufe  of  fmall  Families , to  anfwer  all  the  pur- 
pofes  of  cookery ; and  alfo  for  boiling  water  for  waft- 
ing, &c. 

THE  following  figure  reprefents  a vertical 
ieftion  of  this  boiler,  and  alfo  of  its  fire- 
place and  cover. 


This  boiler  is  fuppofed  to  be  made  of  call-iron, 
and  its  fedtion  is  reprefented  by  a double  line, 
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The  lower  part  of  it,  which  is  reprefented  as  being 
filled  about  half  full  with  water,  is  12  inches  in 
diameter  above,  about  1 1 inches  in  diameter  below, 
and  9 \ inches  deep.  The  upper  part  of  it,  which 
is  furnifhed  with  a fteam-rim,  is  24  inches  in  diame- 
ter above — where  its  fteam-rim  begins — and  23 
inches  in  diameter  below — where  it  joins  the  flat 
part  which  unites  it  to  the  lower  part  of  the  boiler. 

The  lower  part  of  this  boiler  (which  might,  with- 
out any  impropriety,  be  called  the  lower  boiler ) 
is  deftined  for  containing  the  foup,  or  the  water 
that  is  made  to  boil,  while  the  upper  and  broader 
part  is  ufed  for  boiling  with  fteam.  The  brim  of 
the  lower  boiler  projects  upward,  about  an  inch 
above  the  level  of  the  flat  bottom  of  the  upper 
boiler.  This  projection  prevents  the  water  refult- 
ing  from  the  condenfation  of  fteam  againft  the  fides 
of  the  upper  boiler  from  defcending -into  the  lower 
boiler.  The  upper  boiler  is  8 \ inches  deep,  from 
the  top  of  the  infide  of  its  fteam-rim  to  the  flat  part 
of  its  bottom.  The  whole  depth  of  both  boilers 
is  18  inches,  from  the  top  of  the  fteam-rim  to  the 
lower  boiler. 

A circular  piece  of  tin,  about  22  inches  in 
diameter,  with  many  holes  through  it,  to  give  4 
free  paflage  to  the  fteam,  being  laid  down,  in  an 
horizontal  polition,  upon  the  top,  or  projedting 
brim  of  the  lower  boiler.  Upon  this  circular  plate 
the  (hallow  dilhes  are  placed,  which  contain  the 
victuals  that  are  to  be  cooked  in  fteam.  Two  fuch 
dilhes  are  faintly  reprefented  in  the  foregoing  figure 
by  dotted  lines. 

s 2 The 
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The  cover  of  this  univerfal  boiler  is  a {hallow 
circular  difh,  26  inches  in  diameter  at  its  brim, 
and  about  1 £ inches  deep,  turned  upfide  down, 
and  covered  above  with  a circular  covering  of 
wood,  to  confine  the  heat.  The  handle  to  this 
cover  is  a ftrong  cleat  of  wood,  fattened  to  the  cir- 
cular wooden  cover  by  means  of  four  wood  fcrews. 
This  handle  is  diftimttly  reprefented  in  the  figure. 

The  circular  wooden  cover  for  confining  the 
heat  mutt  be  conftrudted  in  pannels,  and  mutt  be 
fattened  to  the  {hallow  metallic  difh  by  means  of 
rivets,  or  wood  fcrews.  In  doing  this,  all  the 
precautions  mutt  be  taken  that  are  pointed  out  in 
the  5th  chapter  of  thisEflay,  page  141  ; otherwife 
the  wood  and  the  metal  will  be  feparated  from 
each  other,  in  confequence  of  the  {hrinking  of  the 
wood,  on  its  being  expofed  to  heat. 

The  inverted  {hallow  difh,  which,  properly 
fpeaking,  conftitutes  the  cover  of  this  boiler,  may 
be  made  either  of  tin,  or  of  {heet-iron,  or  of  fheet- 
copper;  or  it  may  be  made  of  caft-iron.  What- 
ever the  material  is  of  which  it  is  conftru&ed,  care 
mutt  be  taken  to  make  it  of  fuch  dimenfions  pre- 
cifely,  that  its  brim  may  enter  the  fteam-rim,  and 
occupy  the  lowrer  or  deepeft  part  of  it,  otherwife 
the  fteam  will  not  be  properly  confined  in  the 
boiler. 

The  following  figure  reprefents  a vertical  fettion, 
of  the  full Jize,  of  the  fteam-rim  of  one  of  thefe  boil- 
ers (of  caft  iron)  together  with  a fetftion  of  a part 
of  an  inverted  {hallow  caft-iron  pan,  which  ferves 

as 
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as  a cover  to  the  boiler,  and  alfo  of  the  circular 
covering  of  wood  which  is  attached  to  the  pan,  and 
defends  it  from  the  cold  air  of  the  atmofphere. 


•fif  45 


In  this  figure  the  fteam-rim  is  reprefented  as 
being  full  of  water ; and  one  of  the  fcrews  is  feen, 
which  fallen  the  circular  wooden  cover  to  the  in- 

s 3 verted 
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verted  fhallow  pan,  which  confines  the  fleam  in 
the  boiler. 

On  examining  the  two  preceding  figures,  it  will 
be  found  that  both  the  boiler  and  its  cover  are  of 
forms  that  will  readily  deliver  from  their  moulds; 
and  that  circumftance  will  enable  iron -founders  to 
fell  thefe  articles  at  low  prices. 

The  mafs  of  brick-work,  in  which  this  boiler  is 
fet,  may  be  a cube  of  3 feet ; or,  by  finking  the 
afh-pit  in  the  ground,  its  height  may  be  reduced 
to  2 .p  feet. 

In  order  that  the  flame  may  be  made  to  fepa- 
rate,  and  fpread  equally  on  all  fides,  under  the 
lower  boiler,  the  fmoke  fhould  be  made  to  pafs 
off  in  two  fmall  canals,  fituated  on  oppofite  fides 
of  the  boiler.  The  openings  of  thefe  canals  may 
be  a little  below  the  level  of  the  bottom  of  what 
has  been  called  the  upper  boilef ; and  the  fmpke 
being  made  firft  to  defcend  nearly  to  the  level  of 
the  bottom  of  the  lower  boiler,  may  then  pafs  off 
horizontally  towards  the  chimney.  The  fituation 
of  the  two  horizontal  canals  (on  oppofite  fides  of 
the  boiler)  by  which  the  fmoke  goes  off,  are  indi- 
cated (in  the  figure  44.)  by  dotted  lines. 

So  much  has  already  been  faid  in  the  foregoing 
chapters  relative  to  the  conftruCtion  of  clofed  fire- 
places for  kitchen  boilers,  that  it  would  be  quite 
fuperfluous  to  give  any  particular  directions  re- 
specting the  conftruCtion  of  the  fire  -place  for  this 
boiler.  The  manner  in  which  the  boiler  is  fet  in 
9 brick- work. 
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brick- work,  and  the  means  that  are  ufed  for  caufing 
the  fmoke  to  furround  it  on  every  fide,  are  dif- 
tinftly  (hewn  in  the  figure. 

In  order  more  effectually  to  confine  the  heat, 
the  boiler  fhould  be  entirely  inclofed  in  the  brick- 
work on  every  fide,  in  fuch  a manner  that  the  brim 
of  its  fleam-rim  fhould  not  project  above  it  more 
than  half  an  inch.  To  preferve  the  brick-work 
from  being  wetted,  the  top  of  it  may  be  covered 
with  fheet-lead,  which  may  be  made  to  turn  over 
the  top  of  the  brim  of  the  fteam-rim  of  the  boiler. 

There  may  either  be  a fteam-tube  in  the  cover  of 
the  boiler,  or  the  fleam  may  be  permitted  to  force 
its  way  under  the  defcending  rim  of  the  inverted 
fhallow  pan,  which  conftitutes  the  cover.  If  there 
be  a fteam-tube,  it  fhould  be  half  an  inch  in  diame- 
ter, and  about  one  inch  in  length  ; and  it  fhould 
be  made  very  ftnooth  on  the  infide,  in  order  that 
another  tube  of  tin,  or  of  tinned  copper,  about  10 
inches  in  length,  may  pafs  freely  in  it.  The  ufe 
uf  this  moveable  tube  is  to  caufe  the  air  to  be  ex- 
pelled from  the  upper  boiler,  while  it  is  ufed  for 
•cooking  with  fteam.  This  will  be  done,  if,  while 
the  water  below  is  boiling,  the  long  tube  be  thruft 
down  into  the  boiler  through  the  fteam-tube,  till 
its  lower  end  comes  to  the  level  of  the  brim  of  the 
lower  boiler.  For,  as  fteam  is  confiderably  lighter 
than  common  air,  it  will  of  courfe  rife  up  and 
occupy  the  upper  part  of  the  upper  boiler,  and  the 
air  below  it  being  comprefted,  will  efcape  through 
the  tube  we  have  juft  defcribed;  and,  although 

s 4 that 
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that  tube  fhould  remain  open,  the  upper  boiler 
will,  neverthelefs,  remain  filled  with  fleam,  to  the 
total  exclufion  of  atmofpheric  air.  The  infide  of 
the  fleam-tube,  and  the  outfide  of  the  moveable 
tube  fhould  be  made  to  fit  each  other  with  accu- 
racy, in  order  that  no  fleam  may  efcape  between 
them.  The  neceffity  of  this  precaution  is  too  evi- 
dent to  require  any  illucidation. 

It  will  be  befl  to  place  the  fleam-tube  within 
about  an  inch  of  the  fide  of  the  cover,  in  which 
cafe  it  will  be  eafy,  by  turning  the  cover  about,  to 
place  it  in  fuch  a pofition  that  the  moveable  tube 
may  defcend  into  the  upper  boiler,  without  being 
flopped  by  meeting  with  any  of  the  difhes  that  are 
placed  in  it. 

It  is  hardly  neceffary  that  I fhould  obferve  here, 
that  boilers  on  the  principles  above  defcribed  may 
b c onftrudted  of  fheet-iron,  or  fheet-copper,  as 
well  as  of  cafl-iron,  and  that  they  may  be  made  of 
any  dimenfions.  That  which  is  reprefented  in  the 
foregoing  figure  (44.)  is  of  a moderate  fize,  and 
would,  I fhould  imagine,  be  fuitable  for  the  family 
of  a labourer,  confiding  of  eight  or  ten  perfons. 
The  lower  part  of  the  boiler  would  hold  about  3-^-3- 
gallons ; but  the  whole  boiler,  filled  up  to  within 
an  inch  of  the  level  of  the  infide  of  the  deam-rim, 
would  hold  14!  gallons.  When  fo  filled  up, 
I fliould  fuppofe  the  boiler -to  be  diffidently  capa- 
cious to  heat  water  for  wafhing,  or  for  any  other 
purpofe  that  could  be  wanted  by  an  indudrious 
7 family, 
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family,  confifting  of  the  number  of  perfons  above- 
mentioned, 

Defcription  of  a portable  Fire-place  for  an 
universal  Kitchen  Boiler. 

The  following  figure  reprefents  a vertical  fedlion 
of  the  fire-place,  with  its  boiler  in  its  place. 


Ftg-  f-6- 


This  figure  is  drawn  to  a./cak  of  10  inches  to 
the  inch. 
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The  boiler  is  fuppofed  to  be  of  call-iron,  and 
the  feftion  of  it  is  reprefented  by  a double  line. 
I'd  render  its  form  more  confpicuous,  its  cover  is 
omitted. 

The  portable  fire-place  is  a cylinder  of  fheet- 
iron,  24 1 inches  in  diameter,  and  34  \ in  height, 
open  above,  and  clofed  below.  The  fedtions  of 
this  cylinder,  and  of  its  bottom,  are  marked  by 
flrong  black  lines. 

The  fire-place,  properly  fo  called,  is  the  center, 
or  axis  of  this  cylinder:  it  is  built  of  fire-bricks 
and  fturbridge  clay ; and  the  fire  burns  on  a 
circular  cafl-iron  difhing  grate,  eight  inches  in 
diameter. 

The  opening  (at  a.)  by  which  the  fuel  is  intro- 
duced, is  marked  by  dotted  lines  ; as  is  alfo  another 
opening  below  it  (at  hi)  which  leads  to  the  afh- 
pit.  Thefe  openings  are  clofed  by  doors  of  fheet- 
iron,  which  are  attached  by  hinges  to  the  outfide 
of  the  cylinder,  and  faflened  by  means  of  turn- 
buckles. 

The  door  of  the  afh-pit  is  furnifhed  with  a regis- 
ter for  regulating  the  admifiion  of  air. 

The  fmoke  is  carried  off  by  an  horizontal  tube, 
a part  of  which  is  feen  at  C. 

There  is  a particular  and  very  fimple  contrivance 
for  caufing  the  fmoke  to  come  into  contact  with 
the  fdes  of  the  lower  boiler,  and  with  the  fiat  bot- 
tom of  the  upper  boiler,  and  then  to  defend  before 
it  is  permitted  to  pafs  off.  This  is  a cylinder  of 
caft-iron  or  of  earthen-ware,  which  is  16  inches  in 

diameter 
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'diameter  within,  or  in  the  clear,  and  8 inches 
high,  with  a thin  flanch  about  an  inch  wide,  at  its 
lower  extremity.  This  flanch  ferves  as  a foot  for 
keeping  it  fteady  in  its  vertical  pofition,  and  alfo 
for  fattening  it  in  its  place,  by  laying  the  ends  of 
a circular  row  of  fhort  pieces  of  brick  upon  it. 
The  lower  end  of  this  cylinder  being  let  down  at 
the  level  of  the  bottom  of  the  lower  boiler,  upon 
the  top  of  the  hollow  cylindrical  mafs  of  brick- 
work which  conftitutes  the  fire-place,  the  fmoke 
is  obliged  to  pafs  up  between  the  infide  of  this 
•cylinder  and  the  outfide  of  the  lower  boiler,  and 
to  ftrike  againft  the  flat  bottom  of  the  upper 
boiler.  It  then  pafles  horizontally  over  the  top  of 
this  cylinder,  and  tfirning  downwards  into  the  lpace 
which  is  left  for  it,  between  the  outfide  of  this  fhort 
cylinder  and  the  great  cylinder  of  flieet-iron  in 
which  the  boiler  is  fufpended,  it  pafles  off  by  the 
fmall  horizontal  tube  which  carries  it  to  the  chim- 
ney. 

This  fhort  cylinder  is  fo  diftindtly  reprefented  in 
the  figure,  that  letters  of  reference  are  quite  un- 
neceffary. 

A piece  of  brick,  or  of  fire-ftone,  about  2 ^ 
inches  thick,  is  fuppofed  to  be  attached  to  the 
infide  of  the  fire-place  door,  to  prevent  its  being 
too  much  heated  by  the  fire  ; and  this  is  repre- 
fented in  the  figure  by  dotted  lines.  The  knobs 
in  the  fire-place  door,  and  in  the  door  of  the  alb- 
eit, are  defigned  to  be  ufed  as  an  handle  in  open- 
ing them. 


This 
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This  portable  fire-place  may  have  two  flrong 
handles  for  tranfporting  it  from  place  to  place;  and 
as  the  boiler  may  be  removed,  and  carried  fepa- 
rately,  the  fire-place  will  not  be  too  heavy  to  be 
carried  very  conveniently  by  two  men. 

Without  flopping  to  expatiate  on  the  ufefulnefs 
of  this  new  implement  of  cookery,  Ifhall  proceed  to 
fhew  how  its  utility  may  be  made  ftill  more  exten- 
five.  With  a trifling  additional  expence,  it  may  be 
changed  into  one  of  the  very  beft  floves  for  warm- 
ing a room  in  cold  weather  that  can  be  contrived. — 
I fay  one  of  the  very  bejl , for  it  will  warm  the  air 
of  the  room,  without  its  being  poflible  for  it  ever 
to  heat  it  fo  much  as  to  make  it  unwholefome ; and 
it  will  do  it  with  the  leafl  trouble,  and  at  the  ex- 
pence of  the  leafl  poflible  quantity  of  fuel. 

Defcription  of  a contrivance  for  warning  a room , by 
means  of  a portable  Universal  Kitchen 
Boiler. 

The  following  figure  reprefents  an  elevation,  or 
front  view  of  the  machinery  that  may  be  ufed  for 
this  purpofe. 


This 


-This  machinery  is  very  fimple  : It  confiits  of  the 
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portable  boiler  and  fire-place  reprefented  in  the 
preceding  figure  (46.)  with  an  inverted  cylindrical 
veflel,  conftrudted  of  tin,  or  of  very  thin  fheet- 
copper,  placed  over  the  boiler.  This  cylindrical  ( 
veflel,  whichl  fhall  call  a steam-stove,  mu  ft  be 
juft  equal  in  diameter,  to  the  fteam-rim  of  the 
boiler,  at  the  loweft  or  deepeft  part  of  that  rim  \ 
and  it  may  be  made  higher,  of  lower,  according 
to  the  fize  of  the  room  that  is  to  be  heated  by  it. 

That  reprefented  in  the  foregoing  figure  is  26 
inches  in  diameter,  and  24  inches  high  ; which 
gives  17  fquare  feet  of  furface  for  heating  the  t 
foom.  , ; 

This  fteam-ftove  may  be  made  of  common  flieet- 
iron  ; but  in  that  cafe  it  fhould  be  japanned  within 
and  without,  to  prevent  its  rufting.  Jn  japanning 
it,  it  might  be  painted,  or  gilded,  and  rendered 
very  ornamental.  The  portable  fire-place  might 
likewife  be  japanned  and  ornamented  ; but  in  that 
cafe  it  would  be  neceflary  to  line  that  part  of  it 
with  clay  or  cement,  with  which  the  fmoke  comes 
into  contact,  otherwife  the  heat;,  in  that  part, 
might  injure  the  japan. 

: V / • ' 

There  muft  be  a fmail  tube,  about  | of  an  inch 
in  diameter,  in  one  fide  of  the  fteam-ftove,  juft 
above  the  top  of  the  fteam-rim  of  the  boiler. 

This  tube  fhould  be  about  two  inches  in  length, 
and  it  fhould  projeft  inwards,  horizontally,  into  the 
cavity  of  the  fteam-ftove.  Into  this  tube,  one  end 
of  another  longer  tube  fhould  be  introduced,  which 

is 
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is  defigned  to  carry  off  the  redundant  fleam  into 
the  chimney. 

The  reafon  why  this  tube  fhould  be  placed  near 
the  bottom  of  the  fleam-flove,  will  be  evident  to 
thofe  who  recollect  that  fleam  is  lighter  than  air. 
Were  it  placed  at  the  top  of  it,  no  fleam  would 
remain  in  the  ftove,  and  the  objeft  of  the  contri- 
vance would  be  defeated. 

This  fmall  fleam-tube  at  the  lower  part  of  the 
flove  may,  with  fafety,  be  kept  quite  open  ; for 
unlefs  the  water  in  the  boiler  be  made  to  boil  with 
vehemence,  little  or  no  fleam  will  iffue  out  of  it  $ 
for  the  greater  part,  if  not  the  whole  of  it,  will 
be  condenfed  againfl  the  top  and  fides  of  the  fleam- 
ftove. 

As  the  water  which  refults  from  this  condenfa- 
lion  of  fleam,  will  all  return  into  the  boiler,  it  wilj. 
feldom  be  neceffary  to  replenish  the  boiler  with 
water. 

When  cooking  is  going  on  in  the  boiler  in  cold 
weather,  the  fleam-ftove  will  fupply  the  place  of  a 
cover  for  the  boiler;  but  when  the  weather  is 
warm,  the  cover  of  the  boiler  may  be  ufed  inflead 
of  it,  and  the  air  of  the  room  will  be  very  little 
heated. 

Steam-floves  on  thefe  principles  would  be  found 
very  ufeful  in  heating  halls  and  paftages,  and  I 

think 
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think  they  might  be  ufed  with  advantage  for  heat- 
ing elegant  apartments.  They  are  fufceptible  of  a 
variety  of  beautiful  forms,  and  are  not  liable  to  any 
objeftions  that  I am  aware  of.  A moll  elegant 
fteam-flove  might  be  made  in  the  form  of  a doric 
temple,  of  eight  or  ten  columns,  Handing  on  a 
pedellal.  The  fire-place  might  be  fituated  in  the 
pedellal,  and  the  columns  and  dome  of  the  temple 
might  be  of  brafs  or  bronze,  and  made  hollow  to 
admit  the  fteam.  In  the  center  of  the  temple  a 
fmall  llatue  might  be  placed,  as  an  ornamental  de- 
coration— or  an  argands  lamp  might  be  placed 
there  to  light  the  room.  In  cafe  a lamp  fhould  be 
placed  in  the  center  of  the  temple,  there  fhould 
be  a circular  opening  left  in  the  top  of  the  dome 
for  the  paflage  of  the  fmoke  of  the  lamp. 

v 

The  fire  under  the  boiler  may  be  lighted  and 
fed  without  the  room,  or  within  it;  or  the  fleam 
may  be  brought  from  a dillance  in  a leaden  pipe 
or  copper  tube.  If  the  boiler  that  fupplies  the 
fleam  is  fituated  in  the  pedeflal  of  the  temple,  and 
if  the  fire  is  lighted  from  within  the  room,  the  fire- 
place and  afh-pit  doors  may  be  mafked  by  tablets 
and  infcriptions. 

But  I need  not  enlarge  on  the  means  that  may 
be  ufed  for  rendering  an  ufeful  mechanical  con- 
trivance ornamental  and  expenfive  ; for  many  per- 
fons  will  be  ready  to  lend  their  affiflance  in  that 
undertaking. 

Thofe 
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Thofe  who  with  to  fee  one  of  thefe  univerfal 
kitchen  boilers,  will  find  one  fet  in  brick-work,  in 
the  kitchen  of  the  Royal  Inftitution.  It  is  con- 
RruCted  of  copper,  and  tinned  on  the  infide  ; and 
it  is  confiderably  larger  than  that  I have  here  de- 
fer! bed.  The  method  ufed  for  confining  the  Ream 
in  this  boiler  is  different  from  that  here  recom- 
mended ; and  there  is  a contrivance  for  heating  the 
contents  of  the  boiler  occafionally  by  means  of 
Ream,  which  is  brought  from  another  boiler  ; but 
this  contrivance  has  no  particular  connection  with 
the  invention  in  quefiion,  and  is  introduced  here 
merely  to  Ihow  how  Ream  may  be  employed  for 
making  liquids  boil. 

In  order  that  thefe  univerfal  kitchen-boilers, 
with  Ream-Roves,  may  the  more  eafily  find  their 
way  into  common  ufe  in  this  country,  fome  me- 
thod fhould  be  contrived  for  making  tea  in  them. 
Now  I think  this  might  be  done  by  putting  the 
tea,  with  cold  water,  into  a fhallow  tin  tea-pot,  or 
rather  kettle,  and  placing  it  in  the  upper  boiler, 

|j  direCtly  over  the  lower  boiler.  I once  made  an 
!'  experiment  of  this  kind  5 and  if  I was  not  much 
mifiaken,  the  tea  that  was  fo  made  was  uncom- 
monly good,  and  high  flavoured.  It  certainly  ap- 
peared to  be  confiderably  Rronger  than  it  would 
have  been,  if,  with  the  fame  quantities  of  tea  and 
of  water,  it  had  been  made  in  the  common  way. 


VOL.  Ill, 
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Boiling  water  poured  upon  a vegetable  fubflance 
does  not  always  extract  from  it  all  that  might  be 
extradted,  by  putting  the  fubftance  to  cold  water, 
and  heating  them  together.  This  fadt  is  well 
known ; and  it  renders  it  probable  that  the  me- 
thod here  propofed,  of  making  tea,  would  be  advan- 
tageous. If  this  fhould  be  the  cafe,  no  implement 
could  be  better  contrived  for  that  purpofe  than  our 
univerfal  kitchen  boiler. 


CHAP. 
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CHAP.  X. 

Defcription  of  a new-invented  Register-Stove  or 
FuRNACE,ybr  heating  Kitchen  Boilers,  Stew-pans , 
&c. — Of  the  conJtruElion  of  Boilers  and  Stew-pans , 
peculiarly  adapted  to  thofe  Stoves  . — Particular  method 
of  conjlrubling  Stew-pans  and  Sauce-pans  of  Tin,  by 
■ which  they  may  be  rendered  very  durable. — Defcrip- 
tionofa  fmall  portable  Fir  e-place  for  Stew- 
pans  and  Sauce-pans. — Of  caf-iron  Heaters  for 
heating  Kitchen  Utenfils. 

HAVING  learnt,  by  frequenting  Kitchens  while 
the  various  proceffes  of  cookery  were  going 
on  in  them,  how  very  definable  it  would  be  that  the 
cook  might  be  enabled  to  regulate,  and  occafionally 
to  moderate  the  fires  by  which  ftew-pans  and  fauce- 
pans  are  heated,  I fet  about  contriving  a fire-place 
for  that  purpofe,  which,  on  trial,  was  found  to 

i answer  very  well.  The  firft  fire-place  of  this  kind 
that  was  conflrudted  was  put  up  in  my  own  kit- 
chen, at  Munich,  where  it  was  in  daily  ufe  for 
more  than  twelve  months  ; and  foon  after  I re- 
turned  to  this  country  (in  the  year  1798.)  one  of 
them  was  put  up  in  the  kitchen  of  Mr.  Summers, 
ironmonger,  No.  98,  New  Bond-ftreet,  where  it  has 
been  exhibited  to  the  view  of  thofe  who  frequent 
liis  fhop.  Since  that  time  a great  number  of  them 
have  been  put  up  in  the  kitchens  of  private  fami- 
lies, and,  as  I am  informed,  are  much  liked.  As 
their  ufefulnefs  appears  to  me  to  have  been  fuffi- 
cieptly  afeertained  by  experience  to  authorize  me 

t 2 to 
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to  recommend  them  to  the  public,  I fhall  now 
lay  before  the  reader  the  moft  exad  and  particular 
defcription  of  them  that  I can  give ; preminng 
however,  that  it  will  be  difficult  to  give  fo  clear  an 
account  of  this  contrivance  as  to  enable  a perfon  to 
form  a perfed  idea  of  it  without  having  feen  it. 

I fhall  perhaps  be  moft  likely  to  fucceed  in  this 
attempt,  if  I begin  by  exhibiting  a view  of  the 
thing  to  be  delcribed. 


Fig-ifS 
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fire-place  for  two  (tew-pans,  actually  exifting  in 
Heriot’s  Hofpital  at  Edinburgh.  It  is  placed  in  a 
mafs  of  brick-work,  two  feet  fix  inches  high,  four 
feet  fix  inches  long,  and  .two  feet  wide,  from  front 
to  back,  fituated  in  a corner  of  the  room,  on  the 
right  hand  fide  of  the  fire-place.  In  the  middle 
of  the  front  of  this  mafs  of  brick-work  are  feen, 
the  front  of  the  fire-place  door  (which  is  double) 
— and  the  afh-pit  regifter-door ; — and  near  the  end 
of  it,  on  the  left,  in  the  upper  front  corner,  may 
be  difcovered  the  (tone  (topper,  which  clofcs  a 
canal,  which  is  occafionally  opened  for  cleaning  out 
the  foot  from  the  flues  in  the  interior  parts  of  the 
mafs  of  brick-work.  A like  (topper,  and  which 
ferves  for  a like  purpofe,  may  be  feen  at  the  end  of 
the  mafs  of  brick-work,  near  the  right  hand  corner 
above.  Each  of  thefe  (toppers  is  furnifhed  with 
an  iron  ring,  fattened  by  a (taple,  which  ferves  as 
a handle  in  removing  and  replacing  it. 

On  the  top  of  this  mafs  of  brick-work  there  is 
laid  an  horizontal  plate  of  caft-iron,  18  inches 
wide,  three  feet  long,  and  about  p of  an  inch  in 
thicknefs  ; and  on  the  right  and  left  of  this  iron 
plate,  and  level  with  its  upper  furface,  there  are 
placed  two  flat  (tones,  each  nine  inches  wide,  and 
18  inches  long  ; being  juft  as  long  as  the  iron 
plate  is  wide. 

At  the  back  of  this  iron  plate  runs  a flue,  four 
inches  wide  and  five  inches  deep,  which  is  covered 
above,  at  the  level  of  the  upper  furface  of  the 
iron  plate,  with  a flat  (tone,  fix  inches  wide. 

T3 
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One  of  the  mod  effential  parts  of  this  contri* 
vance  is  the  iron  plate,  with  its  circular  regifter  i 
both  which  are  reprefen  ted  by  the  following  figure. 
In  order  to  give  this  figure  upon  the  large  ft  fcale 
the  fpace  which  it  mu  ft  occupy  will  admit  of,  only 
one  half  of  the  plate  is  reprefented,  being  fhewn 
broken  off  in  the  middle. 


T/f.4p 
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In  this  figure  the  circular  moveable  regifter 
(which  is  diftinguifhed  from  the  oblong  plate  to 
which  it  belongs,  by  marking  the  latter  by  fine 
horizontal  lines)  is  (hewn  in  its  place ; and  the 
projecting  piece  of  metal  is  alfo  feen,  which  ferves 
as  a handle  to  turn  it  about  on  its  centre.  This 
circular  regifter  has  a fhallow  circular  groove,  near 
its  circumference,  about  4-  an  inch  deep  and  14- 
inches  wide  ; and  between  the  infide  of  this 
groove  and  the  centre  of  the  regifter  there  are  two 
holes,  or  openings,  on  oppofite  fides  of  the  cen- 
tre, which  anfwer  to  two  other  openings  of  like 
form  and  dimenfions,  which  are-in  each  half  of  the 
oblong  plate  to  which  the  regifters  belong.  By 
one  of  thefe  openings  (that  next  the  middle  of 
the  oblong  plate)  flame  rifes  from  a fire  fituated 
below,  and  fpreads  under  the  bottom  of  a boiler, 
which  is  fufpended  over  the  circular  regifter  ; and 
by  the  other  it  defcends,  and  again  entering  the 
mafs  of  brick-work,  it  goes  off  by  an  horizontal 
canal  which  communicates  with  the  chimney. 

The  boiler,  or  ftew-pan  is  fufpended  over  the 
circular  regifter-plate,  and  the  heat  is  confined 
about  it  by  means  of  an  hollow  cylinder  of  flieet- 
iron,  or  of  earthen  ware  (about  one  inch  longer, 
or  higher  than  the  boiler  is  deep)  and  open  at  both 
ends  ; the  lower  end  of  which  entering  the  (hal- 
low groove  of  the  regifter,  repofes  on  it,  while 
its  upper  end  is  clofed  by  the  boiler,  which,  reft- 
ing  on  it  by  its  brim,  is  fufpended  in  it,  and  con- 
(hquentlyis  furroundedby  the  flame. 

T4 
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This  cylinder  muft  be  made  quite  flat,  or  even  at 
its  two  ends,  by  grinding  it  on  a flat  ftone  ; and  the 
boiler  muft  be  made  to  fit  it  accurately,  not  how* 
ever  by  fitting  too  nicely  into  its  opening  (which 
method  would  not  be  advifeable) — but  by  making 
the  under  part  of  the  iron  ring,  which  forms  the 
projecting  brim  of  the  boiler,  perfectly  flat,  and 
caufing  the  boiler  to  be  fufpended  by  that  ring  on 
the  flat  end  of  the  cylinder. 

To  prevent  the  efcape  of  the  flame  under  the 
bottom  of  the  cylinder,  or  between  its  lower  end 
and  the  circular  regifter-plate  on  which  it  ftands,  a 
fmall  quantity  of  fand,  or  (what  will  be  ftill  bet- 
ter) of  fine  filings  of  iron  or  brafs,  may  be  put 
into  the  groove  in  which  the  cylinder  is  placed  : 
and  the  fame  means  may  be  ufed  for  making  the 
joinings  tight  between  the  circular  regifters  and  the 
flat  plate  to  which  they  belong. 

The  following  figure,  which  fhews  a vertical  fec» 
tion  of  this  regifter-ftove,  with  its  fire-place  and 
its  two  boilers,  or  rather  ftew-pans,  will  give  a 
clear  idea  of  the  arrangement  of  the  machinery. 


Thefe 


Thefe  (lew-pans,  which  are  iof  inches  in  diame- 
ter above,  and  6 inches  deep,  each,  are  conftrudted 
according  to  the  diredtions  given  in  the  feventh 
chapter  of  this  EfTay.  They  are  of  copper,  tinned, 
and  are  turned  over  flat  iron  rings  at  their  brims. 

Their 
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Their  handles  are  not  feen  in  this  figure,  havingbeen 
omitted  for  want  of  room.  Their  covers,  which  are 
of  tin,  and  made  double,  are  on  a peculiar  con- 
ftrudtion.  They  are  fo  contrived  that  a fmall  fauce- 
pan  for  melting  butter,  or  warming  gravy,  may 
be  placed  upon  them,  and  heated  by  the  fleam 
from  their  ftew-pans. 

From  a careful  infpeftion  of  the  three  foregoing 
figures,  and  a comparifon  of  them  with  the  fhort 
defcription  that  has  been  given  of  the  various  parts 
of  this  machinery,  it  will,  I fancy,  be  poffible  to 
form  fo  diflindt  an  idea  of  this  contrivance  as  to 
enable  any  perfon,  converfant  in  matters  of  this 
kind,  to  imitate  the  invention,  even  without  ever 
having  feen  the  work  executed.  The  principles,  at 
lead,  on  which  this  contrivance  is  founded,  will 
be  perfectly  evident  ; and  when  they  are  under- 
ftood,  ingenious  men  will  find  little  difficulty  in 
the  application  of  them  to  practice.  It  is  indeed 
highly  probable  that  funpler  and  better  means  of 
applying  them  will  be  found,  than  thofe  I have 
adopted,  when  the  ufe  of  the  contrivance  fhall 
become  more  general.  I am  indeed  aware  of  feve- 
ral  alterations  of  the  machinery,  which  I think 
would  be  improvements  : but  as  I have  not  tried 
them,  I dare  not  recommend  them,  as  I recom- 
mend things  which  I know  from  experience  to  be 
ufeful. . 

I fhall  now  proceed  to  give  an  account  of  feve- 
ral  precautions  in  the  conflmction  and  ufe  of  thefe 

regifter- 
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regifter-ftoves  for  boilers,  which  have  been  found 
to  be  neceffary  and  ufeful. 

The  circular  regifters  are  fo  conftruCted,  that  by 
turning  them  round,  they  may  be  fo  placed  as  either 
to  clofe  entirely  the  holes  in  the  flat  plate  on  which 
they  lie,  or  to  leave  them  open  more  orlefs.  Now 
as  there  is  no  paffage,  by  which  the  Imoke  can  go 
off  from  the  fire-place  into  the  chimney,  but 
through  thefe  holes,  care  muft  be  taken  never  to 
attempt  to  kindle  the  fire  when  both  thefe  regif- 
ters are  clofed  ; — and  never  to  open  one  of  them 
without  having  fir  ft  placed  an  hollow  cylinder  on 
it,  and  a fit  fauce-pan  or  boiler  in  the  cylinder,  to 
clofe  it  above.  It  can  hardly  be  neceffary  that  I 
fhould  add,  that  care  muft  always  be  taken  to  put 
water,  or  fome  other  liquid,  into  the  boiler,  to 
prevent  its  being  burnt  and  fpoiled  by  the  heat. 

The  (late  of  the  regifter — -in  regard  to  its  being 
more  or  lefs  open — cannot  be  feen  when  the  boiler 
is  in  its  place,  as  the  openings  of  the  regifter  are 
concealed  by  it,  and  by  the  cylinder  in  which  it  is 
fufpended.  But  although  the  ftate  of  the  regifter 
under  thefe  circumftances,  is  not  J'een,  it  is  never- 
thelefs  known  j and  the  heat  which  depends  on  the 
dimeniions  of  the  opening  left  for  the  pafTage  of 
the  flame,  may,  at  any  time,  be  regulated  with 
the  utmoft  certainty.  By  means  of  a projecting 
pin,  or  fhort  flub,  reprefented  in  the  figure  49, 
belonging  to  the  lower  (fixed)  plate — -and  which  is 
caft  with  it — the  moveable  circular  regifter  is  flop- 
ped in  two  different  pofitions  j in  one  of  which  the 

openings 
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openings  for  the  flame  are  as  wide  as  poflible,  and 
in  the  other  they  are  quite  clofed.  When  the 
handle,  by  which  the  circular  plate  is  turned  round, 
is  pulled  as  far  forward  as  poflible  towards  the  front 
of  the  brick-work,  the  regifter  is  wide  open.  In 
this  fituation  it  is  reprefented  in  the  figure  49. 
When  it  is  pufhed  as  far  backwards  as  poflible,  the 
regifter  is  clofed;  and  its  fituation  at  any  inter- 
mediate ftation  of  the  handle,  between  thefe  two 
limits  of  its  motion,  will  at  any  time  fhew  the 
exad  ftate  of  the  regifter. 

That  the  handles  of  the  regifter  plates  may  not 
interfere  with  each  other,  they  are  placed  on  the 
fides  of  their  plates,  which  are  fartheft  from  the  fire ; 
confequently  they  are  as  far  from  each  other  as  pof- 
flble.  The  form  of  thefe  handles  is  fuch  that  they 
never  become  very  hot,  although  they  are  of  iron, 
and  of  a piece  with  their  plates,  being  caft  together. 
The-  cold  air  of  the  atmofphere  pafling  freely  up- 
ward through  a conical  hole  (left  in  calling)  in  the 
center  of  the  knob  of  the  handle,  the  heat  is  car- 
ried off  by  this  current  of  air,  almoft  as  fall  as  it 
arrives  from  the  circular  plate. 

There  is  a circumftance  to  which  it  is  abfolutely 
neceflary  to  pay  attention  in  fetting  the  large  flat 
iron  plate  in  the  brick-work,  otherwife  the  ma- 
chinery will  be  liable  to  be  foon  deranged,  by  the 
effeds  of  the  expanfion  of  the  metal  by  heat - 
The  bottom,  or  under  fide  of  this  plate  muft  be 
every  where  completely  covered  and  defended  from 
the  ad  ion  of  the  flame  by  bricks  or  tiles,  This  is 

very 
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very  eafy  to  be  done,  but,  at  the  fame  time,  as  it 
requires  fome  care  and  attention,  it  is  what  work- 
men are  very  apt  to  negled,  if  they  are  not  well 
looked  after. — As  this  plate  is  very  large,  if  great 
care  be  not  taken  to  prevent  its  being  expofed 
to  the  flame,  it  will  foon  be  warped  and  thrown 
out  of  its  place.  If,  inftead  of  calling  this  plate 
in  one  piece,  it  be  formed  of  two  pieces,  each  18 
inches  fquare,  the  bad  effects  produced  by  the  ex- 
panfion  of  the  metal  by  heat  will  be  greatly  Ief- 
fened  ; and  this  precaution  has  been  taken  in  mofl 
of  the  regifter-ftoves  on  thefe  principles  that  have 
been  put  up  in  London;  but  by  an  experiment 
lately  made  at  Heriot’s  hofpital  at  Edinburgh,  I 
have  been  convinced  that  the  large  plates  may  be 
depended  on,  if  they  are  properly  let. 

I have  defcribed  the  cylinder  in  which  the  ftew- 
pan  or  boiler  is  fufpended,  as  being  a feparate 
thing: — it  is  right,  however,  that  I fhould  inform 
the  reader,  that  in  almoft  all  cafes  where  regifter 
fire-places  of  this  kind  have  hitherto  been  put  up, 
this  cylinder  has  been  firmly  and  infeparably 
united  to  the  ftew-pan,  fo  much  fo  as  to  make  a 
part  of  it,  the  handle  even  being  attached  to  this 
cylinder,  inftead  of  being  joined  immediately  to  the 
ftew-pan.  The  following  figure,  which  reprefents 
a vertical  fedlion  of  one  of  thefe  ftew-pans,  and  its 
cylinder,  will  fhew  how  they  have  hitherto  generally 
been  conftrufted. 


. 
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a , h , c,  a,  reprefents  a vertical  fection  of  the 
cylinder,  which  is  1 1 4-  inches  in  diameter,  and 
8 inches  high.  Into  this  cylinder,  which  is  open 
at  both  ends,  the  boiler  or  ftew-pan,  a , e,j , d , 
(which  is  diftinguifhed  by  dotted  lines)  is  made  to 
pafs  with  fo  fnuch  difficulty,  as  to  require  a con- 
fiderable  force  to  bring  it  into  its  place,  and  not  to 
be  in  danger  of  being  feparated  from  it  by  any  ac- 
cidental blow.  The  handle  g,  is  rivetted  to  the 
cylinder  previoufly  to  its  being  united  to  its  ftew- 
pan. 

It  having  been  found  that  this  cylinder  was 
liable  to  become  very  hot,  and  even  to  be  deftroyed 
by  the  heat  in  a fhort  time,  if  care  was  not  taken 
to  keep  the  fire  low;  and  it  having  likewile  been 
found  that  the  heat  that  made  its  way  upwards, 
between  the  outfide  of  the  ftew-pan  and  the  infide 
of  the  cylinder,  frequently  heated  the  upper  part 
of  the  ftew-pan  fo  intenfely  hot,  as  to  caufe  the 
victuals  cooked  in.  it  fo  be  burnt  to  the  fides  of  the 

flew- 
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iiew-pan,  efpecially  when  the  ftew-pan  was  almofl; 
empty.  With  a view  to  remedy  both  thefe  evils, 
and  at  the  fame  time  to  conftrudt  ftew-pans  and 
fauce-pans  of  large  dimensions  of  common  flheet-tin 
(tinned  iron)  which  fhould  be  more  durable,  and 
Superior  in  many  refpedts  to  thofe  of  that  mate- 
rial now  in  common  ufe,  fome  alterations  were 
made  in  this  utenfil,  which  will  be  eafily  under- 
stood by  the  help  of  the  following  figure. 


In  order  to  prevent  the  flame  from  pafling  up- 
wards between  the  fauce-pan  and  its  cylinder,  and 
occupying  the  vacant  fpace,  c,  a,  e,  this  fpace 
was  inclofed  by  means  of  a circular  piece  of  fiieet- 
copper,  c,  e,/,  d , with  a large  circular  opening  in 
its  center,  of  the  diameter,  e f.  This  copper  being 
a little  larger  in  diameter  than  the  cylinder,  was 
firmly  attached  to  it  all  round,  by  being  turned  over 
the  fame  wire  which  Strengthened  and  made  a finifh 
to  the  bottom  of  the  cylinder ; while  the  infide  edge, 

e. 
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e,fy  of  this  circular  perforated  Iheet  of  copper  being 
raifed  upwards,  with  the  hammer,  about  an  inch, 
as  it  is  reprefented  in  the  figure,  the  fauce-pan  is 
made  of  fuch  a form,  that,  on  being  brought  into 
its  place,  its  bottom  is  forced  down  upon  the  up- 
per edge  of  this  copper;  by  which  means  the 
empty  lpace  between  the  fauce-pan  and  its  cylinder 
is  clofed  up  below  by  the  copper,  and  the  flame 
prevented  from  entering  it.  Sheet-iron  might 
have  been  ufed  inflead  of  fheet-copper,  for  doling 
up  this  fpace  ; but  copper  was  preferred  to  it  on 
account  of  its  not  being  fo  liable  as  iron  to  be 
deftroyed  by  the  addon  of  the  flame. 

This  contrivance  was  found  to  anfwer  fo  well  for 
preventing  the  cylinder  from  being  deftroyed  by 
heat,  that,  when  it  was  made  of  tinned  flieet-iron, 
(commonly,  but  improperly,  called  tin)  the  tin,  by 
which  the  furface  of  the  iron  was  covered,  was  not 
melted  by  it : and  fo  completely  did  it  prevent 
the  fides  of  the  fauce-pan  from  becoming  too  hot, 
that  a quantity  of  fluid,  of  any  kind,  fo  fmall  as 
barely  to  cover  the  bottom  of  the  veflel,  might  be 
boiled  in  it,  without  the  fmalleft  danger  of  its 
being  burnt  to  its  fides. 

Having  found  that  the  fides  of  the  fauce-pan 
were  fo  effe&ually  defended  by  this  contrivance 
from  intenfe  heat,  it  occurred  to  me  that  a fauce- 
pan  of  common  tin  might  perhaps  be  fo  con- 
ftruded,  as,  with  this  precaution  for  the  preferva- 
tion  of  its  fides,  it  might  be  made  to  lafta  great 
while ; which  would  not  only  fave  a confiderable 
5 expence 
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expence  for  kitchen  utenfils — tin  being  much, 
cheaper  than  copper — but  would  alfo  remove  the 
apprehenfion  of  being  poifoned  by  any  thing  in- 
jurious to  health,  communicated  to  the  food  by 
the  veflel  in  which  it  is  prepared  5 which  thofe  can- 
not help  feeling,  who  eat  victuals  cooked  in  copper 
utenlils,  and  who  know  the  deleterious  qualities  of 
that  metal. 

Concluding  that  if  I could  contrive  to  prevent 
the  feams  or  joinings  of  the  tin,  in  a fauce-pan  or 
boiler,  from  ever  coming  into  contact  with  the 
dame  of  the  fire,  it  could  not  fail  to  contribute 
greatly  to  the  durability  of  the  utenfil ; I caufed. 
the  fauce-pan,  reprefented  in  the  foregoing  figure, 
to  be  made  of  that  material.  The  bottom  of  this 
fauce-pan,  e,f  was  made  difhing  (inftead  of  being 
flat,  as  the  bottoms  of  tin  fauce-pans  are  commonly 
made)  and  being  joined  to  the  body  of  the  fauce- 
pan  by  a ftrong  double  feam,  the  vacuities  of  the 
feam,  both  within  and  without,  were  well  filled 
up  with  folder. 

Now  as  care  was  taken  in  adjufting  the  conical 
band  of  copper  c,  e,f  d,  to  the  bottom  of  the 
fauce-pan,  to  make  its  circular  opening  above,  at 
e,  /,  fomething  lefs  in  diameter  than  the  bottom 
of  the  fauce-pan  at  its  extreme  breadth,  or  where 
it  joins  the  fides  or  body  of  the  utenfil ; and  alfo 
to  caufe  the  upper  edge  of  this  copper  aftually  to 
touch  the  bottom  of  the  fauce-pan,  and  even 
to  prefs  againft  it  in  every  part  of  its  circumference, 
it  is  evident  that  the  feam,  by  which  the  body  of 
the  fauce-pan  and  its  difhing  bottom  were  united, 
was  completely  covered  by  the  copper,  and  de- 
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fended  from  the  intermediate  action  of  the  fire  : it 
is  likewife  evident,  that  the  fide-feams  in  the  body 
of  the  fauce-pan,  were  likewife  protected  molt 
effectually  from  all  the  deftru&ive  effe&s  of  in- 
tenfe  heat : and  if  care  were  taken  to  cover  the 
outfide  of  the  body  of  the  fauce-pan  with  a good 
thick  coating  of  japan,  to  prevent  its  being  injured 
by  ruft,  there  is  little  doubt  but  that  fauce-pans 
fo  conftruCted  would  laft  a long  time  indeed. 

The  cylinder  in  which  the  fauce-pan  is  fufpend- 
ed  might  likewife  be  japanned — both  within  and 
without — which  would  not  only  preferve  it  from 
ruft,  but  would  alfo  give  it  a very  neat  appear- 
ance. All  thefe  improvements  have  been  made, 
and  a variety  of  fauce-pans  conftrudted  on  the 
principles  here  recommended  may  be  feen  in  the 
Repofitory  of  the  Royal  Inftitution. 

Of  the  means  that  may  be  employed  for  ufng  indiffer- 
ently Sauce-pans  and  Boilers  of  different  fzes , with 

the  fame  Regifter-Stove  Fire-place . 

Although  the  diameter,  below,  of  the  cylinder  or 
cone  (for  it  may  be  either  the  one  or  the  other) 
in  which  the  fauce-pan  or  boiler  is  fufpended,  is 
limited  by  the  diameter  of  the  groove  of  the  cir- 
cular regifter-plate  in  which  it  ftands  over  the  fire ; 
yet,  the  fizes  of  the  cooking  utenfils  ufed  with 
them  may  be  greatly  varied.  They  may,  without 
the  fmalleft  inconvenience,  be  made  cither  broader 
or  narrower  above  at  their  brims,  than  the  bot- 
tom of  the  cylinder  or  cone  in  which  they  are  fuf- 
pended ; and,  with  any  given  breadth  above,  their 
depths  (and  confequcntlv  them  capacities)  may  be 
7 varied 
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varied  almoft  at  pleafure.  When,  however,  the 
diameter  of  one  of  thefe  boilers,  at  its  brim*  is 
greater  than  the  diameter  of  the  groove  of  the  regif- 
ter-plate  of  the  fire-place,  it  muft  be  fufpended 
in  an  inverted  hollow  cone,  and  its  body  mull 
neceflarily  be  made  conical. 

The  following  figure  fhews  how  a boiler,  15 
inches  in  diameter,  with  a fteam-rim  (with  which 
the  fleam-diflies  of  a 1 5 inch  family  boiler  may 
occafionally  be  ufed)  may  be  adapted  to  a regifter- 
ftove  fire-place  of  the  ufual  dimenfions. 


This 
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This  boiler  requires  no  handle,  as  its  fteam-rim 
may  be  ufed  inftead  of  a handle  in  moving  it  from 
place  to  place. 

The  following  figure  fhews  how  very  fmall  fauce- 
pans  are  to  be  fitted  up,  in  order  to  their  being 
ufed  with  fhefe  regifter-ftove  fire-places. 


This  fauce-pan  is  only  fix  inches  in  diameter,  at 
its  brim,  and  three  inches  deep.  The  hollow  cone 
in  which  it  is  fufpended  is  about  fix  inches  in  dia- 
meter above — iof  inches  in  diameter  below — and 
four  inches  in  height. 

In  kitchens  of  a moderate  fize  it  will  feldom  be 
convenient  to  devote  more  fpace  for  ftoves  for  ftew- 
pans  and  fauce-pans  than  would  be  necelTary  for 
eredting  one  regifter  ftewing-ftove  fire-place,  which, 
if  the  fire-place  has  only  two  regifters,  will  heat 
only  two  ftew-pans  or  boilers  at  the  fame  time ; 
but  in  cooking  for  a large  family  it  will  frequently 
be  neceflary  to  have  culinary  precedes  going  on  at 
the  fame  time  in  feveral  ftew-pans  and  fauce-pans  ; 
it  remains  therefore  to  (hew  how  this  may  be  done, 
with  the  apparatus  and  utenfils  juft  deferibed  : and 
it  is  certain  that  this  objedt  is  fo  important,  that 
any  arrangement  of  culinary  apparatus  would  be 
effentially  deficient  and  imperfect,  which  did  not 
afford  the  means  of  attaining  it  completely,  and 

without 
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without  any  kind  of  difficulty.  There  are  two 
ways  in  which  it  may  be  done  with  the  utenfils 
above  defcribed  : A ftew-pan  or  fauce-pan  having 
been  placed  upon  one  of  the  regifter-plates  of  the 
{love  till  its  contents  are  boiling  hot,  it  may  be 
removed,  and  placed  over  a very  fmall  fire  made 
with  charcoal  in  a fmall  portable  furnace  refemb- 
ling  a common  chafing  difli  j — or  it  may  be 
fet  down  upon  a circular  iron  heater,  made  red 
hot,  and  placed  in  a bed  of  dry  allies,  in  a fhal- 
low  earthen  pan.  By  either  of  thefe  methods  a 
boiling  heat  may  be  kept  up  for  a long  time  in  the 
ftew-pan  $ and  any  common  procefs  of  boiling  or 
ftewing  carried  on  in  a very  neat  and  cleanly  man-- 
ner.  It  mull  however  be  remembered,  that  it  is 
only  with  ftew-pans  and  boilers  conftructed  on  the 
principles  here  recommended,  and  conftantly  kept 
well  covered,  with  double  covers,  to  prevent  the 
iofs  of  the  heat,  that  the  precedes  of  boiling  and 
ftewing  can  be  carried  on  with  very  small  portable 
furnaces,  and  with  heaters  j but  with  thefe  uten- 
fils, which  are  fo  well  calculated  to  confine  the 
heat,  it  is  aimed:  incredible  how  fmall  a fbpply  of 
heat  will  be  fufficicnt,  when  the  contents  of  the 
vefTel  have  previoufly  been  ma.de  boiling  hot,  to 
keep  up  that  temperature,  and  carry  on  any  of  the 
common  procefles  of  cookery. 

In  the  following  figure  (55.)  A,  reprefents  a ver- 
tical fedtion  of  a ftew-pan,  1 1 inches  wide  at  its 
brim,  and  6 inches  deep,  fufpended  m its,  cylinder, 
¥ 3 and 
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and  placed  upon  a portable  furnace , B,  which  is 
7 inches  in  diameter  at  its  opening  above,  1 1 inches  i 
in  diameter  below,  and  9 inches  high.  Afmall! 
fauce-pan,  C,  for  melting  butter,  is  placed  on  the 
cover  of  the  ftew-pan,  and  is  heated  by  the  {team 
from  the  ftew-pan. 

This  fmall  fauce-pan  is  fufpended  in  a cylinder, 
which  ferves  for  confining  the  fteam  about  it, 
which  rifes  from  the  ftewing  ftove. 

The  cover  of  this  fmall  fauce-pan  is  double,  and, 
inftead  of  an  handle,  it  is  furnilhed  with  a kind  of 
a knob  (d)  formed  of  an  hollow  inverted  cone  of 
tin,  which  occafionally  ferves  as  a foot  for  fupport- 
ing  the  cover,  when  it  is  taken  off  from  the  fauce- 
pan,  and  laid  down  in  an  inverted  pofition.  This 
contrivance  is  defigned  to  prevent  the  infide  of  the 
cover  from  being  expofed  to  dirt,  when  it  is  occa- 
fionally taken  off,  and  laid  down.  The  fauce-pan 
isfurnifhed  with  a handle  of  the  common  form  (e) 
which  is  reprefented  in  the  figure. — The  handle  (f) 
of  the  ftew-pan  is  alfo  Ihewn ; and  that  (g)  of  the 
portable  fire-place. 
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The  following  figure  is  a perfpedtive  view  of  the 
portable  furnace,  without  the  ftew-pan  : 
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In  this  figure  the  three  horizontal  proje&ing 
arms  are  diftincftly  feen,  which  ferve  to  fupport  the 
ftew-pan.  One  of  thefe  arms,  which  is  longer 
than  the  reft,  fervesas  an  handle  to  the  furnace. 

This  little  furnace,  which  is  conftrufted  princi- 
pally of  fheet-iron,  is  made  double,  that  part  of  it 
which  contains  the  burning  charcoal  being  cylin- 
drical, or  nearly  fo,  and  being  fufpended  in  the 
axis  of  an  hollow  cone,  which  forms  the  body  of 
of  the  furnace,  and  ferves  as  a covering  for  confining 
the  heat. 

The  following  figure,  which  reprefents  a vertical 
fe&ion  of  this  furnace  through  its  axis,  will  give  a 
clear  idea  of  the  manner  in  which  it  is  conftrudted. 


The  air  is  introduced  info  the  fire-place,  firft 
through  a circular  hole  (reprefented  in  the  figure 
p6.)  about  1 4-  inches  in  diameter,  fituated  in  the 
fide  of  the  hollow  cone  near  its  bottom ; and  from 
thence  it  pafles  up  through  a fmall  difhing  grate 
of  caft-iron,  which  lies  at  the  bottom  of  the  hollow 
cylinder  which  contains  the  burning  fuel.  At  the 

upper 
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upper  end  of  this  cylinder  there  is  a narrow  rim, 
about  half  an  inch  wide,  turned  outwards,  by 
which  the  cylinder  is  fufpended  in  its  place ; and 
a fimilar  rim  being  turned  inwards  below,  ferves 
as  a fupport  for  the  difhing  grate. 

When  this  fire-place  is  ufed,  it  will  be  proper 
to  place  it  on  a flat  flone,  or  on  a tile ; or,  what 
will  be  ftill  better,  to  fet  it  in  a thin  earthen  difh. 

The  fame  earthen  difhes  which  would  be  proper 
for  holding  thefe  portable  fire-places,  would  alfo 
anfwer  perfectly  well  for  holding  the  caft-iron  heat- 
ers that  may  occafionally  be  ufed  for  finifhing  the 
precedes  of  cooking  that  have  been  begun  in  flew- 
pans  and  fauce-pans,  heated  over  the  fire  of  a re- 
gifler-ftove,  or  otherwife  made  boiling  hot. 

The  following  figure,  which  reprefents  a vertical 
fedtion  of  a flew-pan,  placed  over  a heater  of  the 
kind  here  recommended,  will  give  a perfedt  idea 
of  this  arrangement. 


The  heater  is  here  reprefented  as  lying  in  a 
bed  of  allies,  and  there  is  likewife  a thin  layer  of 

afnes 
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afhes  feen  between  the  top  of  the  heater  and  the 
bottom  of  the  ftew-pan.  By  the  quantity  of  afhes 
fuffered  to  remain  on  the  upper  furface  of  the 
heater,  the  heat  communicated  to  the  ftew-pan  is 
to  be  moderated,  and  regulated. 

The  heater  is  perforated  in  its  center,  by  a hole 
of  a peculiar  form,  which  ferves  for  introducing 
an  iron  hook,  which  is  ufed  in  taking  it  from  the 
tire,  and  placing  it  in  the  earthen  difh. 

The  form  of  the  hook,  and  the  thape  of  the  aper- 
ture through  which  it  paffes  in  the  heater,  may  be 
feen  in  the  following  figure  : 


The  circular  excavation  in  the  heater,  on  each 
fide  of  it,  furrounding  the  hole  (which  is  in  the 
form  of  the  key-hole  of  a lock)  by  which  the  hook 
is  introduced,  ferves  to  give  room  for  the  hook  (or 
key,  as  it  might  be  called)  to  be  turned  round 
when  the  heater  is  laid  upon,  or  againft  a flat  fur- 
face.  As  this  excavation,  as  well  as  the  hole  through 
which  the  key  pafles,  may  be  call  with  the  heater, 
this  arrangement  will  caufe  no  additional  expence. 

CHAP. 
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CHAP.  XL 

Of  the  life  of  Portable  Furnaces,  for  culinary 
purpofes. — Defcription  of  a portable  Kitchen  Furnace, 
for  Boilers , cf fc.  on  the  common  conftruElion. — De- 
fer ipi  ion  of  a fmall  Portable  Furnace  of  call-iron , 
for  heating  tea-kettles , few -pans,  idc. — Defcription 
of  another,  of fheet-iron,  defgned  for  the fameufes. — • 
Defcription  of  a Portable  Kitchen  Furnace  of  earthen 
ware. — An  account  of  a very  fimple  Apparatus  for 
Cooking,  ufed  in  China. 

IN  China,  and  in  feveral  other  countries,  all,  or 
nearly  all  the  fire-places  ufed  in  cooking  are 
portable;  and  real  advantages  might  certainly  be  de- 
rived, in  many  cafes,  from  the  ufe  of  portable  kit- 
chen fire-places  in  this  country.  Convinced  of 
the  utility  of  this  method  of  cooking,  I have  taken 
confiderable  pains  to  inveftigate  the  fubjefl  expe- 
rimentally, and  to  afeertain  the  beft  forms  for  the 
furnaces  and  utenfils  neceffary  in  the  practice  of  it. 

Portable  furnaces  for  cooking  are  of  twodiftindt 
kinds  : The  one  has  a fire-place  door  for  introduc- 
ing the  fuel — the  other  has  none  : and  either  of 
thefe  may,  or  may  not,  be  furnifhed  with  a tube 
for  carrying  off  the  fmoke  into  the  air,  or  into  a 
neighbouring  chimney. 

When  a portable  kitchen  furnace  is  conftrudted 
without  a fire-place  door,  as  often  as  fuel  is  to 
be  introduced,  it  will  be  neceffary  to  remove 
the  boiler,  in  order  to  perform  that  operation. 
When  the  boiler  is  fmall,  that  may  eafiiy  be 

done  ; 
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done  5 and  when  the  furnace  ftands  out  of 
doors,  or  on  the  hearth  within  the  draft  of  a chim- 
ney, or  when  the  fuel  ufed  produces  little  or  no- 
fraoke,  it  may  be  done  without  any  confiderable 
inconvenience  ; but  if  the  boiler  be  large,  it  can- 
not be  removed  without  difficulty  and  when  the 
furnace  is  placed  within  doors,  and  the  fuel  ufed 
produces-  fmoke,  or  other  noxious  vapours,  the 
removing  of  the  boiler,  though  it  were  but  for  a 
moment,  would  be  attended  with  very  difagreeable 
conferences. 

Small  portable  furnaces,  without  fire-place  doors, 
may  may  he  ufed  within  doors,  provided  they  be 
heated  with  charcoal  ; but  it  will  in  that  cafe  always 
be  adyifable  to  furnifh  them  with  fmall  tubes,  of 
fheet-iron,  for  carrying  off  the  unwholefome  va- 
pour of  the  charcoal  into-  the  chimney.  Without 
fuch  tubes,  to  carry  off  the  fmoke,  they  would  not,  it 
is  true,  be  more  difagreeable,  ox  more  detrimental 
to,  health,  than  the  flaxes  naw  generally  ufed  fox- 
burning  charcoal  in  kitchens  ^ but  I fhould  be 
ferry  to  recommend  an  invention  to  which,  there 
appear  to  me  to  be  fo  great  objections. 

I have  caufed  a confiderable  number,  of  portable 
kitchen,  furnaces,  of  both  the  kinds  ahove-mea- 
tinned,  to  be  conttrudted  \ and  I i-hall  now  give 
deferiptions,.  of  fuch  of  them  as,  feem  to  anfwer  fe.efe 
the  purpofes,  for  which  they  were  defigned.  They 
may  all  be  feen  at  the  Ilepolitory  of  the  Royal 
InfUtu'dom. 


A very' 
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A very  fimple  and  ufeful  portable  kitchen  Fur- 
nace, with  its  ftew-pan  in  its  place,  axe  reprefenled 
by  the  following  figure  ; 


This  furnace  is  made  of  common  fheet-iron, 
and  it  may  be  afforded  at  a very  low  price.  It  is 

compofed 
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compofed  of  an  hollow  cylinder,  and  two  hollow 
truncated  cones  of  different  fizes.  The  large  cone, 
which  is  eredt,  is  clofed  at  its  bafe,  or  lower  end  f 
The  fmaller  is  inverted,  and  is  open  at  both  ends. 
This  fmaller  cone  is  fufpended  in  the  larger,  by 
means  of  a rim  about  half  an  inch  wide,  which 
proje&s  outwards  from  its  upper  (larger)  end. 
A rim  of  equal  width,  projecting  inwards,  at  its 
lower  extremity,  fupports  a circular  grate,  on 
which  the  fuel  burns.  The  cylinder,  which  is 
about  two  inches  lefs  in  diameter  than  the  larger 
cone  at  its  bafe,  and  which  refts  upon  the  furface 
of  that  cone,  ferves  to  fupport  the  boiler  or  fauce- 
pan,  This  cylinder  is  firmly  fixed  to  the  cone  on 
which  it  refts,  by  means  of  rivets,  two  of  which 
are  reprefented  in  the  figure.  The  upper  end  of 
this  open  cylinder  is  ftrengthened,  and  its  circular 
form  preferved  by  means  of  a ftrong  iron  wire,  over 
which  the  fheet-iron  is  turned.  There  is  a Ihort 
horizontal  tube  (A.)  on  one  fide  of  the  cylinder, 
which  is  deftined  for  receiving  a longer  tube  which 
carries  off  the  fmoke.  The  air  neceffary  for  the 
combuftion  of  the  fuel  is  admitted  through  a cir- 
cular hole  (B.)  about  i|  inches  in  diameter,  in 
the  fide  of  the  larger  cone,  near  its  bottom,  and 
below  the  joining  of  the  cone  with  the  cylinder 
which  refts  on  it.  This  hole  for  the  admiffion  of 
air  fhould  be  furnifhed  with  a regifter,  by  means 
of  which  the  fire  may  be  regulated.  The  handle 
of  the  ftew-pan  is  omitted  in  this  plate,  for  want  of 
room,  as  is  alfo  that  of  the  fire-place.  This  figure 
is  drawn' to  a fcale  of  four  inches  to  the  inch. 


The 
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The  following  figure  (which  is  drawn  to  a (bale 
of  fix  inches  to  the  inch)  is  a perfpe&ive  view  of 
one  of  thefe  portable  furnaces,  without  its  flew- 
pan. 


A part  of  the  handle  of  this  furnace  is  feen  on 
the  left  hand  ; and  the  fhort  tube  is  feen  on  the 
right  hand,  that  receives  another  tube,  (a  part  of 
which  only  is  fhewn)  by  which  the  fmoke  paffes 
off. 

The  flew-pan  reprefented  in  the  60th  figure,  is 
fuppoled  to  be  made  of  copper,  and  to  be  con- 
ftrubted  on  the  principles  recommended  in  the 

feventh 
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feventh  chapter  of  this  (tenth)  Effay.  Thefe 
portable  furnaces  are  peculiarly  adapted  to  kitchen 
utenfils,  conftrudted  on  thofe  principles,  and  alfo 
to  boilers  and  {lew-pans  with  fteam-rims,  which 
are  not  made  double  ; but  for  double  or  armed 
boilers , ftew-pans,  &c.  the  furnace  mull  be  made 
in  a different  manner.  The  fimpleft  form  for  port- 
able furnaces  adapted  to  armed  boilers,  is  that  re- 
presented by  the  figures  55,  56,  and  57  ; but  I 
{hall  now  give  an  account  of  a furnace  of -this  fort, 
conftru&ed  on  different  and  better  principles. 

The  following  figure  reprefents  a vertical  fefticn 
of  a fmall  portable  kitchen  furnace,  of  cajl-iron  : 


On  examining  this  figure,  it  will  be  found  that 
care  has  been  taken  in  contriving  this  furnace,  to 
divide  it  in  fuch  a manner  into  parts,  and  to  give 
6 to 
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to  thofe  parts  fuch  forms  as  to  render  the  whole 
of  eafy  conftruCtion.  It  confifts  of  three  prin- 
cipal parts,  namely,  of  the  fire-place  A,  which 
is  a hollow  cylinder,  or  rather  an  inverted  hollow 
truncated  cone,  7 inches  in  diameter  above,  mea- 
fured  internally;  4 inches  long,  or  high,  ending 
below  with  a hemifpherical  hollow  bottom,  6 inches 
in  diameter,  perforated  with  many  holes  for  the 
admiffion  of  air. 

This  fire-place  isfufpended  in  the  axis  of  the  fur- 
nace by  means  of  the  projecting  hollow  ring  D,  E, 
belonging  to  the  upper  and  principal  piece,  B,  C, 
D,  E,  of  the  furnace.  At  the  upper  part  of  this  piece 
there  is  a circular  cavity,  a,  b,  about  one  inch 
wide,  and  a quarter  of  an  inch  deep,  which  is  def- 
tined  to  receive  the  lower  extremity  of  the  hollow 
cylinder  in  which  the  boiler  is  fufpended.  At  L, 
is  a circular  hole  1 f inches  in  diameter,  which 
receives  the  end  of  the  tube  by  which  the  fmoke 
is  carried  to  the  chimney.  A part  of  this  tube, 
which  is  of  fheet-iron,  is  reprefented  in  the  figure. 
To  give  it  a more  firm  fupport  in  its  place,  there 
is  a fihort  tube,  m , n , of  cafl-iron,  which  pro- 
jects inwards  into  the  furnace  about  f of  an 
inch.  This  fhort  tube  is  caff  with  a flanch,  and 
it  is  fattened  to  the  infide  of  the  piece  which  con- 
ftitutes  the  upper  part  of  the  body  of  the  furnace, 
by  means  of  three  or  four  rivets.  Two  of  thefe 
rivets  are  diftinCtly  reprefented  in  the  figure. 

The  lower  part  of  the  body  of  the  furnace 
confifts  of  the  piece  F,  G,  H,  I,  and  it  is  fattened 
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to  the  upper  part  by  means  of  rivets,  two  of  which 
are  feen  at  F.  and  at  G.  In  one  fide  of  this  lower 
part  there  is  a circular  hole  at  K,  about  1 4 inches 
in  diameter,  which  ferves  for  the  admiffion  of  air, 
and  which  is  furnilhed  with  a regifter  Hopper, 
The  bottom  of  this  furnace,  inftead  of  being  made 
flat  is  fpherical,  proje&ing  upwards ; which  form 
was  chofen  in  order  to  prevent,  as  much  as  poflible, 
the  heat  from  the  fire  from  being  communicated 
downward.  This  furnace  will  require  no  handle, 
as  its  projecting  brim  will  ferve  inftead  of  one.- 

It  will  be  obferved,  that  all  the  pieces  of  which 
this  furnace  is  compofed,  are  of  fuch  forms  that  the 
moulds  for  cafting  them  will  readily  deliver  from 
the  fand;  and  that  circumftance  will  contribute 
greatly  to  the  lownefs  of  the  price  at  which  this 
mod  ufeful  article  of  kitchen  furniture  may  be 
afforded. 

The  perforated  caft-iron  bowl,  A,  which  con- 
ftitutes  the  fire-place,  is  not  confined  in  its  place, 
and  its  form  and  its  pofition  are  fuch  that  its  ex- 
panfion  with  heat  can  do  no  injury  to  the  outfide 
of  the  furnace. 

When  the  two  pieces  which  form  the  body  of 
the  furnace  are  faftened  together,  their  joinings 
may  be  made  tight  with  cement. 

A little  fine  fand  ftiould  be  put  into  the  hollow 
rim,  a , h , of  the  furnace,  in  order  that  it  may  be 
perfectly  clofed  above  by  the  lower  end  of  the 
hollow  cylinder  of  its  boilerj  and  a little  fand  or 
aChes may  be  thrown  upon  the  bottom  of  the  cir- 
9 cular 
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cular  cavity  0,  p,  into  which  the  fmoke  defcends, 
before  it  goes  off  by  the  tube  L,  into  the  chimney. 
This  laH  precaution  will  prevent  the  air  from  mak- 
ing its  way  upwards  from  the  ado-pit  diredly  into 
the  cavity  0,  p,  occupied  by  the  fmoke,  without 
palling  through  the  fire-place. 

The  regifter  Hopper  to  the  opening  K,  into  the 
afh-pit,  may  be  conHrudted  on  the  fame  principle 
as  that  of  the  blow-pipe  of  a roafler.  One  of 
thefe  Hoppers  is  reprefented  on  a large  fcale  in  the 
figure  17,  at  the  end  of  the  fecond  part  of  this 
(tenth)  Effay;  or  what  will  be  Hill  more  fimple, 
and  quite  as  good,  the  admiffion  of  the  air  may  be 
regulated  by  a regiHer  like  that  reprefented  in  the 
preceding  figure,  No.  61. 

This  portable  kitchen  furnace  will  anfwer  a va- 
riety of  ufeful  purpofes;  and,  if  I am  not  much 
miHaken,  it  will  come  into  very  general  ufe.  It 
is  cheap  and  durable,  and  not  liable  to  be  broken 
by  accidents,  or  put  out  of  order;  and  it  is  equally 
well  adapted  for  every  kind  of  fuel.  No  particular 
care  or  attention  is  required  in  the  management  of 
it,  and  it  is  well  calculated  for  confining  heat, 
and  dire&ing  it. 

As  the  fire-place  belonging  to  this  furnace  is 
nearly  infulated,  and  as  it  contains  but  a fmall 
quantity  of  matter  to  be  heated,  a fire  is  eafily 
and  expeditioufly  kindled  in  it ; and  the  fuel 
burns  in  it  under  the  moH  favourable  circum- 
Hance. 

It  will  be  found  extremely  ufeful  for  boiling  a 
tea-kettle,  efpecially  in  fummer;  when  a fire  in 
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the  grate  is  not  wanted  for  other  purpofes;  and, 
when  the  tea-kettle  is  conftrudted  on  the  princi- 
ples that  will  prefently  be  deferibed,  a very  fmal.1 
quantity  indeed  of  fuel  will  fuffice. 

But  the  mod  important  ufe  to  which  thefe  por- 
table furnaces  can  be  applied,  is,  moil  undoubt- 
edly, for  cooking  for  poor  families,  I have 
hinted  at  the  probable  utility  of  a contrivance  of 
this  kind  in  fome  of  my  former  publications,  but 
fince  that  time  I have  had  opportunities  of  ex- 
amining the  fubjedt  more  attentively,  and  of  afeer- 
taining  the  fadt  by  the  tell  of  adtual  experiment. 

As  the  fubjedt  ftrikes  me  as  being  of  no  fmall 
degree  of  importance,  I fhall  make  no  apology  for 
enlarging  on  it,  and  giving  the  mojl  particular  ac- 
count of  feveral  kinds  of  portable  kitchen  furnaces. 

That  juft  deferibed  (of  caft-iron)  is,,  it  is  true, 
as  perfedt  in  all  refpedts  as  I have  been  able  to  make 
it,  and  will  probably  be  found  to  be  quite  as  eco- 
nomical and  as  ufeful  as  any  that  I fliall  deferibe  ; 
but  caft-iron  is  not  every  where  to  be  found,  and 
even  where  founderies  are  eftablifned  for  cafting  it, 
moulds  muft  be  provided,  and  thefe  are  expenhve, 
and  not  eafy  to  be  had.  As  it  is  probable  that 
fome  perfons  may  be  detirous  of  being  provided 
with  portable  furnaces  of  this  kind,  who  may  not 
have  it  in  their  power  to  procure  them  of  caft-iron, 
I fliall  now  fliew  how  they  may  be  conftrudted 
(by  any  common  workman)  of  fheet-iron,  and  alfo 
how  they  may  be  made  of  earthen-ware. 
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Of  fmall  Portable  Kitchen  Furnaces  conf  rncled  of 
fieei -iron. 

The  following  figure  reprefents  a vertical  fedtion 
of  one  of  thefe  furnaces,  drawn  to  a fcale  of  4 inches 
to  the  inch. 


The  conftrudtion  of  this  furnace  will  be  eafily 
underftood  from  this  figure.  The  circular  hollow 
horizontal  rim  a , b,  which  I fhall  call  the  fund  rim , is 
8 ~ inches  in  diameter  within,  and  1 2 f5  inches  in 
diameter  without.  Its  width  at  its  bottom,  which 
is  flat,  is  juft  1 inch.  Its  fides  are  floping,  and  of 
different  heights ; that  which  is  towards  the  center 
of  the  furnace  is  | of  an  inch  high;  but  the  fide 
which  is  outwards  is  f an  inch  in  height. 

The  fand-rim  is  confined  and  fupported  in  its 
place  by  being  faftened  by  means  of  rivets  or 

x 3 otherwife, 
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otherwife,  to  an  inverted  hollow  truncated  cone, 
c , dy  Cyfy  which  forms  the  upper  part  of  the  body 
of  the  furnace.  This  inverted  cone,  which  is 
turned  overaftrong  circular  iron  wire  at  its  upper 
edge,  c,  dy  is  12  inches  in  diameter  above,  mea- 
fured  within  the  wire,  and  5 inchesjin  height,  mea- 

fured  from  c to  e3  or  from  d to  f\  and  is  9 TV 
inches  in  diameter,  from  e to  /,  where  it  is  fattened 
to  the  ereft  hollow  truncated  cone,  g3  h,  /,  k. 

This  laft  mentioned  eredt  cone,  which  is  clofed 
below  by  a circular  plate  of  fheet-iron,  forms  the 
lower  part  of  the  body  of  the  furnace  : it  is  7 inches 
in  diameter  above,  12  inches  in  diameter  below, 
and  its  perpendicular  height  is  juft  9 inches.  Its 
Hoping  fide,  ga  /,  meafures  about  9 4^  inches. 

The  fire-place  of  this  little  portable  furnace  is  an 
inverted  hollow  truncated  cone,  g,  h,  /,  m3  which 
is  7 inches  in  diameter  above,  at  g,  h j and  5 £ 
inches  in  diameter  below,  at  /,  m j and  its  length 
is  6 \ inches,  meafured  from  g to  m.  This  coni- 
cal fire-place  has  a flat  rim  above,  which  is  1 an 
inch  wide,  and  turned  outwards ; and  another 
below  of  equal  width,  which  is  turned  inwards. 
The  firft  ferves  to  fufpend  it  in  its  place  3 the  fecond 
ferves  to  fupport  its  circular  grate,  on  which  the 
fuel  burns. 

The  air  is  admitted  into  the  fire-place  through  a 
hole,  «,  about  1 % inches  in  diameter,  in  the  fide  of 
the  furnace.  This  aperture  mutt  be  furniflied  with 
a regifter  fimilar  to  that  (hewn  in  the  figure  61. 

The  provifion  for  carrying  off  the  ftnoke  is  fimi- 
lar 
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lar  in  all  refpeCts  to  that  ufed  in  the  portable  fur- 
nace above  defcribed,  conftrufted  of  caft-iron ; 
and  it  will  eafily  be  underftood,  from  a bare  infpec- 
tion  of  the  figure  (63),  without  any  farther  expla- 
nation. 

Having  fhewn  how  this  portable  kitchen  furnace 
may  be  conftruCted  of  caft-iron,  and  alfo  how  it 
may  be  made  of  fheet-iron,  I fiiall  now  fhew  how  it 
maybe  made,  partly  of  caft-iron,  and  partly  of  Iheet- 
iron.  A fire-place  of  caft-iron,  like  that  reprefented 
in  the  62d  figure,  may  be  ufed  in  a furnace  of 
ftieet-iron ; but  when  this  is  done,  the  fire-place 
muft  be  call  with  a prejeCting  rim  above,  in  order 
that  it  may  be  fufpended  in  its  place.  The  fand- 
rim  may  likewife  be  of  caft-iron,  and  it  may  be 
faftened  to  the  inverted  hollow  cone,  c,  d,  e>f \ by 
rivets. 

The  fhort  tube  p,  which  ferves  to  fupport  the 
tube  which  carries  oft'  the  fmoke,  may  alfo  be  made 
of  caft-iron,  and  it  may  be  faftened  to  the  outfide 
of  the  furnace  by  three  rivets.  As  it  may  be  made 
of  fuch  a form  that  its  mould  will  deliver  from 
the  fand,  it  will  coft  lefs  when  made  of  caft-iron 
than  when  made  of  fheet-iron ; and  it  will  have 
another  advantage : its  form  on  the  inftde  will  be 
more  regular,  and  it  will  be  better  adapted  on  that 
account  for  receiving  the  end  of  the  tube,  which 
it  is  defigned  to  receive.  Its  length  need  not  ex- 
ceed 1 inch  or  1 | inches,  and  its  internal  diameter 
may  be  about  1 \ inches  at  its  projecting  extremi- 
ty, and  fomething  lefs  at  its  other  end,  where  it 
joins  the  fide  of  the  furnace. 

x 4 
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Of  fmall  Portable  Kitchen  Furnaces  corf  rubied  of 
Earthen-zvare . 

The  following  figure  reprefents  a furnace  of  this 
kind  (of  earthen- ware)  deftined  for  heating  boilers 
of  the  fame  kind,  and  of  the  fame  dimenfion  as 
thole  proper  to  be  ufed  with  the  two  (iron)  fur- 
naces laft  defcribed : 


This  figure  reprefents  a vertical  fedion  of  the 
furnace,  drawn  to  a fcale  of  four  inches  to  the 
inch  ; and  it  gives  an  idea  fo  clear  and  fatisfadory 
of  the  form  of  this  furnace,  that  a detailed  de» 
fcription  of  it  would  be  fuperfluous. 

The  fire-place  is  diftind  from  the  body  of  the 
furnace,  and  its  form  and  pofition  are  fuch  that  it 
cannot  crack  and  injure  the  body  of  the  furnace  by 
its  expanfion  with  heat.  It  refembles  very  much 
the  call-iron  fire-place  juft  defcribed,  and  the  fame 
5 principles 
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principles  regulated  the  contrivance  of  both  of 
them.  It  fhouid  be  bound  round  with  iron  wire. 
In  order  to  hold  it  together,  in  cafe  it  fhouid  crack 
with  the  heat  of  the  fire.  Two  places  for  the  wire, 
one  near  its  brim,  and  the  other  lower  down,  are 
fhewn  in  the  figure. 

The  aperture  by  which  the  air  enters  the  afh-pit 
is  clofed  by  a regifter-ftopper,  reprefented  in  the 
figure,  or  a conical  Hopper  of  earthen-ware  may  be 
ufed  for  that  purpofe. 

If  fuch  earths  are  ufed  in  conftruCting  thefe 
fmall  portable  furnaces,  as  are  known  to  Hand  fire 
well,  there  is  no  doubt  but  thefe  furnaces  may, 
with  proper  ufage,  be  made  to  lafl  a great  while  ; — • 
and  for  confining  heat,  they  are  certainly  preferable 
to  all  others. 

The  portable  kitchen  furnaces  in  China,  are  all 
conftruCted  of  earthen-ware ; and  no  people  ever 
carried  thofe  inventions  which  are  molt  generally 
ufeful  in  common  life  to  higher  perfection  than 
the  Chinefe,  They,  and  they  only,  of  all  the 
nations  of  whom  we  have  any  authentic  accounts, 
feem  to  have  had  a juft  idea  of  the  infinite  import- 
ance of  thofe  improvements  which  are  calculated 
to  promote  the  comforts  of  the  loweft  daffies  of 
fociety. 

What  immortal  glory  might  any  European  na- 
tion obtain  by  following  this  wife  example  ! 

The  Emperor  of  China,  the  greatefl  monarch 
in  the  world,  who  rules  over  one  full  third  part  of 
the  inhabitants  of  this  globe,  condefcends  to  hold 

the 
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the  plough  himfelf  one  day  In  every  year. — This  he 
does,  no  doubt  to  (hew  to  thofe  whofe  example 
never  can  fail  to  influence  the  great  bulk  of  man- 
kind, how  important  that  art  is  by  means  of  which 
food  is  provided. 

Let  thofe  refled  ferioufly  on  this  illuftrious 
example  of  provident  and  benevolent  attention  to 
the  wants  of  mankind,  who  are  difpofed  to  confider 
the  domeflic  arrangements  of  the  labouring  clafles 
as  a fubjed  too  low  and  vulgar  for  their  notice. 

If  attention  to  the  art  by  which  food  is  provided 
be  not  beneath  the  dignity  of  a Great  Monarch  ; 
that  art  by  which  food  is  prepared  for  ufe,  and  by 
which  it  may  be  greatly  economized , cannot  pof- 
fibly  be  unworthy  of  the  attention  of  thofe  who 
take  pleafure  in  promoting  the  happinefs  of  man- 
kind. 

As  the  implements  ufed  in  China  for  cooking 
are  uncommonly  Ample,  it  may  perhaps  be  amuflng 
to  the  reader  to  be  made  acquainted  with  them. 
They  confift  of  the  two  articles  reprefented  below  : 
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This  figure  65,  which  is  made  of  earthen- ware, 
is  the  fire-place,  which  is  fet  down  on  the  ground. 
The  fhallow  pan  reprefented  by  the  figure  66,  is  of 
caft-iron,  and  ferves  for  every  procefs  of  Chinefe 
cookery.  It  is  call  very  thin,  and  if  by  any  acci- 
dent a hole  is  made  in  it,  their  itinerant  tinkers 
mend  it,  by  filling  up  the  hole,  which  they  do 
with  fo  much  dexterity  that  fcarcely  a mark  is  left 
behind. 

When  the  dinner  confifts  of  feveral  dijfhes  they 
are  all  cooked  in  this  pan,  one  after  the  other,  and 
thofe  which  are  done  firft  are  kept  warm  till  they 
are  fent  to  table. 

I leave  it  to  the  ingenuity  of  Europeans  to  ap- 
preciate thefe  fpecimens  of  Chinefe  induftry. 

But  to  return  from  this  digreffion,  to  our  port- 
able kitchen  furnaces — Although  thefe  furnaces  are 
peculiarly  adapted  for  heating  boilers  and  flew- 
pans  that  are  armed , yet  boilers  on  the  common 
conftru&ion,  or  fuch  as  are  not  fufpended  in  cy- 
linders, may  eafily  be  ufed  with  them.  When 
this  is  to  be  done,  a detached  hollow  cylinder  or 
cone  mu  ft  be  ufed,  in  the  manner  defcribed  in  the 

preceding 
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preceding  chapter,  and  reprefented  in  the  figure 
30.  This  cylinder  or  cone  (which  may  be  con- 
ftrufted  either  of  (heet-iron,  of  caft-iron,  or 
of  earthen-ware)  muft  be  about  an  inch  higher  than 
the  boiler  is  deep,  with  which  it  is  to  be  ufed  ; and 
juft  fo  wide  above  as  to  admit  the  boiler  to  be  fuf- 
pended  in  it  by  its  circular. rim.  Its  diameter  be- 
low muft  be  fuch  as  to  fit  the  fand  rim,  in  which  it 
piuft  Hand,  when  it  is  ufed, 


chap. 
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CHAP.  XII. 

Of  the  conftruciion  of  Tea-kettles,  proper  to 
be  ufed  with  Regifter-Stoves , and  portable  Kitchen 
Furnaces. — Thefe  utenfils  may  be  conftruEled  of  tin , 
and  ornamented  by  japanning  and  gilding  — When 
they  are  properly  conftruEled  and  managed,  they 
may  be  heated  over  a fmall  portable  furnace  in  a very 
floor t time,  and  with  a furprizingly  fmall  quantity  of 
fuel. — Defcriptions  of  four  of  thefe  tea-kettles  of 
different  forms  and  ftzes. — Defer iption  of  fever al 
very  simple  and  cheap  Stew-pans  for  port- 
able Furnaces. — Defcription  of  a Stew-pan  of 
earthen-ware,  on  an  improved  conftruElion. — 
This  will  probably  turn  out  to  be  a moft  ufeful  uten- 
ftl  for  cooking  with  portable  furnaces. 

AS  Tea-kettles  are  fo  much  ufed  in  this  country, 
and  as  they  occafion  fo  great  a confumption 
of  fuel  (a  large  fire  being  frequently  made  in  a 
grate,  or  kitchen-range,  morning  and  evening, 
for  the  foie  purpofe  of  heating  a few  pints  of  water 
to  make  tea)  the  faving  of  this  unneceflary  trouble 
and  expence  is  an  objebt  deferving  of  attention. 
And  in  doing  this  it  will  be  poflible  to  improve 
very  effentially  the  forms  of  tea-kettles  in  feveral 
refpedts,  and  at  the  fame  time  to  render  their  ex- 
ternal appearance  more  neat  and  cleanly.  If  the 
forms  I (hall  recommend  fhould  not  happen  to 
pleafe  at  firft  fight,  it  fliould  be  remembered  that 

utility. 
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utility,  cleanlinefs,  and  wholefomenefs  are  objects 
of  more  importance  in  cafes  like  that  in  queftion 
than  mere  elegance  of  form — and  after  all,  I am  not 
fure  whether  the  forms  I (hall  propofe  are  not  in 
reality  quite  as  elegant  as  thofe  with  which  they 
will  be  compared.  They  will,  no  doubt,  at  firffc 
fight  appear  uncouth  to  many  perfons,  but  the  eye 
will  foon  become  accultomed  to  them;  and  their 
fuperior  cheapnefs,  cleanlinefs,  and  ufefulnefs,  will 
in  the  end  procure  them  that  preference  which 
they  deferve.  They  may,  no  doubt,  be  con- 
ftructed  of  the  moft  elegant  forms,  on  the  princi- 
ples I {hall  recommend,  but  I {hall  confine  my 
defcriptions  to  fuch  forms  as  are  molt  fimple,  and 
of  the  eafieft  and  leaf):  expenfive  conftru&ion, 
leaving  it  to  thofe  to  beautify  the  article  whofe 
bufinefs  and  intereft  it  is  to  fet  off  their  goods  to 
the  bell  advantage. 

The  following  figure  reprefents  a tea-kettle  of 
the  fimpleft  form,  fuitecl  to  a regifter  kitchen 
ftove,  or  to  a portable  furnace,  fuch  as  has  juft 
been  defcribed : 


This 
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v This  tea-kettle  is  conftru&ed  of  tin,  and  it  may 
be  japanned  on  the  outfide  to  prevent  its  rufting, 
and  to  give  it  an  elegant  and  cleanly  appearance. 
Its  bottom,  which  is  1 1 inches  in  diameter,  is  not 
flat,  but  it  is  raifed  up  about  half  an  inch  in  the 
manner  pointed  out  by  adotted  line.  The  body  of 
this  tea-kettle  is  of  a conical  form,  ending  above 
in  a cylinder,  3 inches  in  length  and  2 inches  in 
diameter.  The  fpout,  which  refembles  that  of  a 
coffee-pot,  is  fltuated  at  the  top  of  this  cylinder, 
and  it  has  a flat  cover,  faftened  by  a hinge,  which 
prevents  duft  or  foot  from  falling  into  it  when  it 
ftands  on  the  hearth.  When  this  tea-kettle  is  put 
over  the  fire  it  fliould  not  be  filled  higher  than  to 
the  top  of  the  cone,  or  lower  end  of  the  cylinder, 
otherwife  it  will  be  liable  to  boil  over.  The  ket- 
tle, fo  filled,  will  contain  4 pints  of  water,  and  if 
it  be  heated  over  one  of  the  fmall  portable  furnaces 
defcribed  in  the  foregoing  chapter,  it  may  be  made 
to  boil  in  about  10  minutes,  with  6f  oz.  of  dry 
wood,  which  at  the  price  at  which  wood  is  com- 
monly fold  in  London,  would  coft  -i  of  a farthing.* 

The  tea-kettle  reprefented  by  the  following 
figure  is  rather  more  complicated,  but  Hill  its 
form  is  more  Ample,  and  more  advantageous  in 
feveral  refpects,  than  thofe  which  are  in  common 
life,  and  it  is  well  adapted  for  the  fire-places  we 

* One  pint  of  water  only  being  put  into  this  tea-kettle, 
over  a very  fmall  wood  fire,  made  in  the  portable  furnace  re- 
prefented in  the  foregoing  figure  6 3 (fee  page  293)  it  was 
heated  and  made  to  boil  in  two  minutes  and  an  half* 
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have  recommended.  It  is  drawn  to  a fcale  of  4, 

I 

inches  to  the  inch  : 


This  kettle  has  two  handles,  each  of  which  is 
fupported  on  the  outfide,  or  near  the  circum- 
ference of  the  kettle,  by  a fmall  vertical  tube  f of 
an  inch  in  diameter,  and  if  inches  in  height. 
That  on  the  left  hand  is  open,  and  forms  a part  of 
thefpout;  but  that  on  the  right  hand  is  clofed  at 
both  ends.  The  bottom  of  this  kettle,  alfo  the  . 
bottoms  of  thofe  reprefented  in  the  two  following 
figures,  like  that  of  the  laft  (figure  67)  is  not  flat, 
but  is  raifed  up  about  half  an  inch  above  the  level 
of  the  lower  part  of  the  cylindrical  fides  of  the  kettle. 

This  kettle  holds  about  3 quarts  of  water,  which 
can  be  made  to  boil  with  the  combuftion  of  9I  oz. 
of  wood. 

The  following  kettle  holds  about  1 gallon,  and 
may  be  made  to  boil  with  f lbs.  of  wood:  which 
would  coft  juft  i of  a farthing. 
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The  following  kettle  is  not  effentially  different 
from  thofe  two  lafl  defcribed,  except  in  the  form 
of  its  handle.  It  holds  about  3 quarts. 


The  cylindrical  opening  of  this  kettle  above, 
where  the  water  is  introduced,  is  confiderably  wider 
than  thofe  in  the  two  foregoing  figures.  It  was  made 
wider,  becaufe  it  was  neceffary  to  make  it  lower, 
in  order  to  make  room  for  the  hand  without  railing 
the  handle  too  high.  When  this  part  of  a tea- 
vol.  hi,  y kettle 
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kettle  is  made  very  narrow  it  muft  be  made  high/ 
to  afford  room  for  the  expanfion  of  the  water  with 
heat,  and  prevent  the  kettle  from  boiling  over. 
Thefe  kettles  (hould  never  be  filled  higher  than  to 
the  level  of  the  lower  part  of  this  cylindrical  fpace, 
otherwife  there  will  be  danger  of  their  boiling 
over  *. 

It  will  be  obferved  that  the  cover  of  this  tea- 
kettle projects  a little  beyond  the  cylindrical  open- 
ing to  which  it  belongs.  This  projection  ferves 
inftead  of  a handle  in  removing  and  replacing  the 
cover.  The  cover  of  a tea-kettle  is  ufually  fur- 
nifhed  with  a knob  for  that  purpofe ; but  thefe 
knobs  are  in  the  way  when  the  kettle  is  lifted  up 
by  its  handle,  unlefs  the  handle  be  made  much 
higher  than  otherwife  would  be  fufficient. 

It  has,  no  doubt,  already  been  remarked  by  the 
reader,  that  all  the  tea-kettles  here  recommended 
are  of  forms  that  are  perfectly  eafy  to  be  executed 
in  tin.  There  are  feveral  reafons  which  have  in- 
duced me  to  give  a decided  preference  to  that  ma- 
terial for  conftruCting  culinary  utenfils.  It  is  not 
only  wholefome — which  copper  is  not — but  it  is 
alfo  very  cheap,  and  eafy  to  be  procured  in  all 
places,  and  it  is  eafily  worked  : it  is  moreover 
light  and  ftrong,  and  not  liable  to  be  injured  by 
accidents ; and  if  meafures  be  taken  to  prevent  the 
effeCts  of  raft,  it  is  very  durable. 

* I find  by  experiments  made  fince  the  above  was  written, 
that  tea-kettles  of  this  kind  Ihould  never  be  filled  above  two-  ' 
thirds  full,  otherwife  they  will  be  very  apt  to  boil  over. 


The 
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The  four  tea-kettles  reprefented  in  the  four  laft 
figures  are  all  particularly  defigned  to  be  ufed  with 
the  portable  furnaces  defcribed  in  the  laft  chapters 
and  for  that  purpole  they  are  well  calculated,  al- 
though they  are  not  fufpended  in  cylinders.  They 
may  likewife  be  ufed  with  the  regilter  kitchen 
ftoves  defcribed  in  the  tenth  chapter  of  this  EfTay. 
As  their  bottoms  are  raifed  up,  and  as  their  diame- 
ters are  fuch  that  their  conical  or  vertical  fides 
enter  into,  and  fit  the  fand-rims  of  thofe  furnaces 
and  ftoves,  the  heat  is  effectually  confined  under 
them,  and  their  outfides  not  being  expofed  either 
to  flame  or  to  fmoke,  may  be  japanned,  and  they 
may  eafily  be  kept  fo  clean  as  to  be  fit  to  be  placed 
upon  a table,  over  a lamp,  or  upon  a heater,  placed 
in  a (hallow  difh  of  china  or  earthenware.  They 
are  even  capable  of  being  elegantly  ornamented  by 
gilding  or  painting,  or  both. 

They  are  likewife  well  calculated  fot  being  heat- 
ed by  a lamp ; and  if  an  argand’s  lamp  be  ufed  for 
that  purpofe,  they  may  be  made  to  boil  in  a fhort 
time,  and  at  a fmall  expence.  Placed  on  a hand- 
fome  tripod,  on  a table,  with  an  elegant  argand’s 
lamp  under  it,  one  of  thefe  kettles,  handfomely 
ornamented  by  japanning  and  gilding,  would  make 
no  mean  appearance,  and  would  coft  much  lefs  than 
the  commoneft  tea-urn  that  could  be  bought- 

But  it  is  not  folely  for  making  tea  that  thefe  ket- 
tles will  be  found  ufeful ; they  will  anfwer  per- 
fectly well  for  boiling  water  for  many  other  pur- 
pofes ; and  if  portable  kitchen  furnaces  fhould 
come  into  ufe,  boiling  hot  water  will  often  be  want- 
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ed  for  filling  fauce-pans  and  ftew-pans ; and  no 
utenfil  can  be  better  contrived  for  heating  and 
boiling  water  over  a portable  kitchen  furnace  than 
thefe  kettles. 

In  conftrufting  them  care  fhould  be  taken  to 
fill  all  their  feams  well  with  folder,  which,  by  co- 
vering the  naked  edges  of  the  iron,  will  contribute 
more  than  any  thing  to  the  prevention  of  ruff,  and 
the  durability  of  the  article;  and  they  fhould  like- 
wife  be  well  japanned  on  the  outfide  in  every  part 
except  the  bottom,  which  Ihoulcl  not  be  japanned. 

The  reafon  why  I have  not  made  thefe  tin  tea- 
kettles double,  is  this  : tea-kettles  are  commonly 
ufed  merely  for  making  water  boil , which,  with  the 
kettles  here  recommended,  can  be  done  in  a very 
fiort  time , confequently  much  heat  cannot  poflibly 
be  loft  during  that  procefs,  in  confequence  of  the 
top  and  fides  of  the  kettle  being  expofed  naked 
to  the  cold  air  of  the  atmofphere.  Were  thefe 
utenfils  defgned  for  keeping  water  boiling  hot  a 
great  length  of  time,  the  cafe  would  be  very  dif- 
ferent, and  then  it  might  be  well  worth  while  to 
make  them  double,  in  order  more  effe&ually  to 
confine  the  heat  in  them. 

The  faving  of  time  in  making  them  boil,  by 
making  them  double,  would  be  very  trifling  indeed, 
for  till  the  water  has  become  very  hot,  there  is  but 
little  lofs  of  heat  through  the  fides  and  top  of  the 
kettle;  the  communication  of  heat  being  rapid  in 
proportion  as  the  temperature  of  the  hot  body  is 
high,  compared  with  that  of  the  colder  body  into 
which  the  heat  pafles. 

If 
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If  a tea-kettle,  filled  with  water  at  the  tempera- 
ture of  the  atmofphere  at  the  time,  on  being  put 
over  a fire,  be  brought  to  boil  in  10  minutes,  it 
will,  during  that  time,  have  loft  only  half  as  much 
heat  as  it  will  lofe  in  the  next  ten  minutes,  if  it 
be  kept  boiling  hot  during  that  time. 

All  thefe  kettles  are  of  fuch  forms  as  will 
render  it  very  eafy  to  cover  them,  fhould  it  be 
thought  advifable  to  make  them  double;  and  by 
covering  them  with  plated  or  gilt  copper,  they  may 
be  made  very  elegant  at  a fmall  expence. 

Of  the  conjlrutilion  of  cheap  Pollers  and  Stew-pans  to 
be  2 fed  with  fmall  Portable  Kitchen  Furnaces. 

The  beft  boilers  and  ftew-pans  that  can  be  ufed 
with  thefe  furnaces,  are  undoubtedly  thofe  which 
were  defcribed  in  the  10th  chapter  of  this  Eflay, 
but  utenfils  on  a fimpler  conftruftion  may  be 
made  to  anfwer  very  well,  and  may  perhaps  be 
preferred  by  many  on  account  of  their  cheapnefs. 

The  following  figure  represents  a vertical  Sec- 
tion of  a ftew-pan  on  a much  more  Simple  con- 
ftruftion  than  any  of  thofe  already  defcribed: 
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This  ftew-pan  (which  is  drawn  to  a fcale  of  four 
inches  to  the  inch)  being  of  a proper  diameter 
below  to  fit  the  fand-rim  of  the  portable  furnace, 
and  its  bottom  being  raifed  up  about  half  an  inch, 
in  order  to  allow  its  vertical  fides  to  defcend  into 
that  fand-rim,  it  is  plain  that  it  may  be  ufed  with 
the  furnace,  in  the  fame  manner  as  the  tea-kettles 
juft  defcnbed  are  ufed  with  it.  It  may  likewife  be 
ufed  with  the  regifter-ftoves  defcribed  in  the  ioth 
chapter  of  this  EfTay. 

In  order  that  this  ftew-pan  may  the  more  eafily 
be  kept  clean,  the  joinings  of  its  bottom  and  fides 
fliould  be  well  filled  up  on  the  infide  with  folder. 

The  following  figure  reprefents  another,  and 
fmaller  ftew-pan,  conftrufted  on  the  fame  princi- 
ples with  that  juft  defcribec],  and  defigned  for  the 
fame  ufe : 


The  diameter  of  this  ftew-pan  below  is  the  fame 
as  that  of  the  laft — this  is  necefTary,  in  order  that  it 
may  fit  the  fand-rim  of  the  fame  regifter  ftove  or 

portable 
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portable  furnace — but  its  diameter  above  is  much 
lefs  ; and  it  is  alfo  lefs  deep,  confequently  its  capa- 
city is  much  fmaller.  The  cover  of  this  ftew-pan 
is  of  wood  lined  with  tin.  It  is  in  all  refpefts  like 
that  reprefented  by  the  figure  35  (fee  chapter  VII. 
of  this  Effay,  page  222).  Both  thefe  ftew-pans  are 
fuppofed  to  be  conftru&ed  of  tin ; but  they  might 
be  made  of  tinned  copper.  The  handle  of  the  ftew- 
pan  reprefented  by  the  figure  71,  is  omitted  for 
want  of  room. 

The  following  figure  reprefents  a vertical  fec- 
tion  of  a double,  or  armed  ftew-pan,  on  a very 
fimple  conftruftion : 


Fig.  73 ; 


The  ftew-pan,  (which  is  drawn  to  a fcale  of  four 
inches  to  the  inch)  is  fuppofed  to  be  made  of  tin, 
and  it  is  fuppofed  to  be  turned  over  a wire  at  its 
brim.  The  cylinder  by  which  it  is  furrounded  is 
of  fheet-iron,  and  the  ftew-pan  and  the  cylinder 
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are  fattened  together  by,  the  former  being  driven 
into  the  latter,  with  fome  degree  of  force,  and 
flicking  in  it  above,  where  they  come  into  clofe 
contaft.  The  lower  edge  of  the  cylinder  being 
turned  inwards  forms  a narrow  rim,  on  which  the 
lower  end  of  the  ftew-pan  refts. 

Of  the  conjlruElicn  of  Stew-pans  ^Earthen-ware 
and  Porcelain,  to  be  ufed  with  Regifier  Stoves 
and  Portable  Kitchen  Furnaces. 

The  following  figure  fhews  how,  by  means  of  a 
hoop,  or  cylinder  of  fheet-iron,  a ftew-pan,  or 
fauce-pan,  of  earthen-ware,  or  of  porcelain,  of  a 
fuitable  form  and  fize,  may  be  fitted  to  be  ufed 
with  a regilter  kitchen  ftove,  or  portable  furnace. 


This  figure  is  drawn  to  a fcale  of  fix  inches  to 
the  inch.  The  form  of  the  lower  part  of  the  ftew- 
pan  is  pointed  out  by  a dotted  line.  The  top  and 
the  bottom  of  the  cylinder  of  fheet-iron  are  both 
turned  over  circular  iron  wires,  The  handle  of 

this 
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this  ftew-pan  is  of  iron,  and  it  is  fixed  to  the  cy- 
linder by  rivets.  The  ftew-pan  is  firmly  faftened 
to  its  metallic  hoop  or  cylinder,  firft,  by  making 
this  cylinder  of  a proper  fize  to  fit  it ; and  fecond- 
ly,  by  wedging  it  both  above  and  below  with  very 
thin  wedges,  made  of  narrow  pieces  of  fheet.-iron, 
and  by  filling  up  the  vacuities,  above  and  below, 
with  good  cement. 

The  cover  of  this  ftew-pan,  which  is  of  earthen- 
ware (or  porcelain)  is  made  of  a peculiar  form.  It 
has  a kind  of  foot  inftead  of  a handle,  which  ferves 
for  fupporting  it  when  it  is  taken  off  from  the  ftew- 
pan,  and  laid  down  in  an  inverted  pofition.  By 
means  of  this  fimple  contrivance  it  is  rendered  lefs 
liable  to  be  dirtied  on  the  inlide,  and  of  commu- 
nicating dirt  to  the  viftuals. 

If  an  earthen  ftew-pan,  of  the  form  reprefented 
in  this  figure,  be  made  of  good  materials,  that  is 
to  fay,  of  a proper  mixture  of  the  different  earths, 
well  worked,  and  if  its  bottom  be  made  thin, 
and  of  equal  thicknefs  in  every  part  of  it  that  is 
expofed  to  the  fire,  there  is  little  doubt,  I think, 
of  its  {landing  the  heat  of  a regifter  ftove,  or  of  a 
fmall  portable  kitchen  furnace  ; and  if  this  fhould 
be  the  cafe,  I fhould  certainly  never  think  of  re- 
commending any  other  kitchen  utenfiis  in  pre- 
ference to  thefe. 

It. appears  to  me  to  be  very  probable  that  un- 
glazed Wedgewood’s  ware  would  be  as  good  a 
material  as  could  be  found  for  thefe  ftew-pans. 
The  intelligent  gentleman  who  directs  Mr.  Wedge- 

wood’s 
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wood’s  manufactory,  caufed  feveral  of  them  to  be 
made,  after  drawings  which  I gave  him,  and  thofe 
I found,  upon  trial,  to  anfwer  very  well. 

If  it  fliould  be  found  that  kitchen  utenfils,  con- 
ftruded  and  fitted  up,  or  mounted,  on  the  princi- 
ples here  pointed  out,  fliould  anfweras  well  as  there 
is  reafon  to  exped ; as  nothing  would  be  eafier 
than  to  make  earthen  boilers  with  Jleam-rims , and 
to  form  Jleam-diJhes  of  earthen-ware  to  fit  them ; 
every  utenfil  for  cooking,  by  boiling  and  Jlewingy 
might  be  conftruded  of  that  moft  cleanly,  mofl 
elegant,  and  moft  wholefome  'material — earthen- 
ware. 

I hefitated  a long  time  before  I refolved  to  pub- 
lifh  this  laft  obfervation ; — for  however  anxious  I 
am  to  promote  ufeful  improvements,  and  efper 
daily  fuch  as  tend  to  the  prefervation  of  health, 
and  the  increafe  of  rational  enjoyments,  it  always 
gives  me  pain  when  I recoiled  how  impoflible  it  is 
to  introduce  any  thing  new,  however  ufeful  it  may 
be  to  fociety  at  large,  without  occafioninga  tem- 
porary lofs  or  inconvenience  to  fome  certain  indi- 
viduals, whofe  intereft  it  is  to  preferve  the  date  of 
things  actually  exijling. 

It  certainly  requires  fome  courage,  and  perhaps 
no  fmall  fhare  of  enthufiafm,  to  Hand  forth  the 
voluntary  champion  of  the  public  good : — but  this 
is  a melancholy  refledion,  on  which  I never  fuffer 
my  mind  to  dwell.  There  is  no  faying  what  the 
confequences  might  be  were  we  always  to  fet  down 
before  we  engage  in  a laudable  undertaking,  and 
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meditate  profoundly  upon  all  the  dangers  and  dif- 
ficulties that  are  infeparably  connected  with  it. 
The  molt  ardent  zeal  might  perhaps  be  damped, 
and  the  warmeft  benevolence  difcouraged. 

But  the  enterprizing  feldom  regard  dangers,  and 
are  never  difmayed  by  them ; and  they  confider 
difficulties  but  to  fee  how  they  are  to  be  overcome. 
To  them  activity  alone  is  life — and  their  glorious 
reward,  the  confcioufnefs  of  having  done  well. 
Their  fleep  is  fweet  when  the  labours  of  the  day 
are  over ; and  they  await,  with  placid  compofure, 
that  reft,  which  is  to  put  a final  end,  to  all  their 
labour?,  and  to  all  their  fufferings. 


CHAP. 
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C H A P.  XIII. 

Of  cheap  Kitchen  Utenfils  for  the  ife  of  the  Poor . — - 
The  condition  of  the  lozver  claf'es  of  Society  cannot 
be  improved  without  the  friendly  affifance  of  the 
Rich. — They  muf  be  taught  economy,  and  they 
cannot  be  inf  rubied  by  books,  for  they  have  not  lei- 
fure  to  read. — Advice  intended  fen'  their  good  muf 
be  addreffed  to  their  benevolent  and  more  wealthy 
neighbours. — An  account  of  the  Kitchen  Utenfils  of 
the  poor  itinerant  Families  that  trade  between  Ba- 
varia and  the  Tyrol. — Thefe  utenfils  were  adopted 
by  the  Bavarian  Soldiers. — An  account  of  fome  at- 
tempts that  were  made  to  improve  them. — Defcrip- 
tion  of  a very  fimple  clofed  Fire-Place  confrucled 
with  j 'even  loofe  Bricks — How  this  Fire-Place  may 
be  improved  by  ufing  three  Bricks  more,  and  a few 
Pebbles .—Defer  iption  of  a very  ufeful  Portable 
Kitchen  Boiler,  of  caf-iron,  f nit  able  for  a 
(mall  family. — An  account  of  a very  fimple  method 
of  cooking  with  steam,  on  the  cover  of  this 
Boiler. — Defer  iption  of  a Steam-dish  of  earthen- 
ware, or  of  caf-iron,  to  be  vfed  with  this  Boiler. — 
Defcription  of  a Boiler  fill  more  fimple  in  its  conf  ruc- 
tion, proper  to  be  it  fed  with  a fmall  Portable  Kitchen 
Furnace. — The  cooking  Apparatus  here  recommended 
for  the  life  of  the  Poor , may,  with  a fmall  addition, 
be  rendered  ferviceable for  warming  their  dwellings 
in  cold  weather. 

Amongst  the  great  variety  of  enjoyments  which 
riches  put  within  the  reach  ot  perfons  of  for- 
tune 
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tune  and  education,  there  is  none  more  delightful 
than  that  which  refults  from  doing  good  to  thofe 
from  whom  no  return  can  be  expected ; or  none 
but  gratitude,  refped,  and  attachment.  What 
exquifite  pleafure  then  muft  it  afford,  to  coiled; 
the  fcattered  rays  of  ufeful  lcience,  and  dired  them, 
united,  to  objeds  of  general  utility  ! — to  throw 
them  in  a broad  beam  on  the  cold  and  dreary- 
habitations  of  the  poor  ! fpreading  cheerfulness 
and  comfort  all  around  ! 

Is  it  not  poflible  to  draw  off  the  attention  of  the 
rich  from  trifling  and  unprofitable  amufements, 
and  engage  them  in  purfuits  in  which  their  own 
happinefs  and  reputation,  and  the  public  pros- 
perity, are  fo  intimately  conneded  ? What  a won- 
derful change  in  the  (late  of  Society  might,  in  a 
fhort  time,  be  effeded  by  their  united  efforts  ! 

It  is  hardly  poflible  for  the  condition  of  the  lower 
claffes  of  fociety  to  be  effentially  improved  without 
that  kind  and  friendly  afliftance  which  none  can  af- 
ford them  but  the  rich  and  the  benevolent.  They 
muft  be  taught , and  who  is  there,  in  whom  they  have 
confidence,  that  will  take  the  trouble  to  inftrud 
them  ? They  cannot  learn  from  books,  for  they 
have  not  time  to  read  : and  if  they  had,  how  few 
of  them  would  be  able,  from  a written  defcription, 
to  comprehend  what  they  ought  to  know ! If  I 
write  for  their  inftrudion,  it  is  to  the  rich  that  I 
muft  addrefs  myfelf ; and  if  I am  not  able  to  en- 
gage them  to  aflift  me,  all  my  labours  will  be  in 
vain.  But  to  proceed  : 


In 
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In  contriving  kitchen  utenfils  for  cottagers,  two? 
objects  muft  frequently  be  had  in  view ; viz.  the 
cooking  of  vidtuals,  and  the  warming  of  the  habi- 
tation ; and  as  thefe  objects  require  very  different 
mechanical  arrangements,  fome  addrefs  will  be 
neceffary  in  combining  them. 

Another  point  to  which  the  utmoft  attention 
mull  be  paid,  is  to  avoid  all  complicated  and  ex- 
penfive  machinery.  Inftruments  for  general  ufe 
fhould  be  as  fimple  as  poffible ; and  fuch  as  are 
deflined  for  the  ufe  of  thofe  who  mull  earn  their 
daily  bread  by  their  labour,  fhould  be  cheap,  dur- 
able,  and  not  liable  to  accidents,  or  to  be  often 
in  want  of  repairs. 

As  food  is  more  indifpenfably  neceffary  than  a 
warm  room  ; and  as  the  mofl  common  procefs  of 
cookery  is  boiling,  I fhall  firfl  fhow  how  that  pro- 
cefs may  be  performed  in  the  mofl  economical 
manner  poffible;  and  fhall  then  point  out  the 
means  that  may  be  ufed  for  rendering  the  kitchen- 
fire  ufeful  in  warming  the  room  in  which  cookery 
is  carried  on. 

One  of  the  cheapeft  utenfils  for  cooking,  for  a 
family,  that  ever  was  contrived,  is,  I verily  be- 
lieve, that  ufed  by  the  itinerant  poor  families  that 
trade  between  Bavaria  and  the  Tyrol,  bringing 
raifins,  lemons,  &c.  from  the  fouth  fide  of  the 
mountains  (which  they  tranfport  in  light  carts 
drawn  by  themfelves)  and  carrying  back  earthen- 
ware. 

As  thefe  poor  people  have  no  fixed  abode,  and 
i never 
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never  flop  at  an  inn,  or  other  public-houfe,  but, 
Jike  the  gipfies  in  this  country,  fleep  in  empty 
barns,  and  under  the  hedges  by  the  road  fide,  they 
carry  with  them  in  their  cart  all  that  they  pofiefsj 
and  among  the  reft  the  whole  of  their  kitchen  fur- 
niture, which  confifts  of  one  Jingle  article — a deep 
frying-pan  of  hammered  iron,  with  a fhort  iron 
handle. 

In  this  they  bake  their  cakes — boil  their  brown 
foup — make  their  hafty  pudding— ftew  their  greens, 
— fry  their  meat — and  in  fhort  perform  every  pro- 
cefs  of  their  cookery  ; and  when  their  victuals  are 
done,  their  boiler  ferves  them  for  a dilh,  which, 
being  placed  on  the  ground,  the  family  fit  round 
it,  each  individual,  capable  of  feeding  himfelf, 
being  provided  with  a wooden  fpoon. 

This  is  precifely  the  fame  kind  of  kitchen  uten- 
fil  as  that  ufed  by  the  Bavarian  wood-cutters, 
when  they  go  into  the  mountains  to  fell  • wood  ; 
(fee  Eflay  III.  page  295,  vol.  1.)  and  it  is  likewife 
ufed  by  many  poor  families  in  the  Tyrol  and  in 
Bavaria. 

Thefe  broad  ftew-pans — with  the  addition  of  a 
tripod  of  hammered  iron — were  adopted,  many 
years  ago,  in  Bavaria,  for  the  ufe  of  the  foldiers  in 
barracks ; and  they  ftill  continue  to  be  ufed  by 
them  : fome  fuccefsful  attempts  to  improve  them, 
have,  however,  lately  been  made,  and  it  was  the 
experiments  which  led  to  thofe  improvements, 
that  firft  induced  me  to  turn  my  attention  to  this 
ufeful  article  of  kitchen  furniture. 


Before 
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Before  I proceed  any  farther  in  my  account  of 
thefe  (hallow  pans,  and  of  the  improvements  of 
which  they  have  been  found  to  be  capable,  it  may 
perhaps  be  proper  to  give  an  account  of  the  man- 
ner in  which  they  are  conftruCted,  and  of  the  price 
at  which  they  are  fold. 

All  thofe  which  are  ufed  in  Bavaria  come  from 
the  Tyrol,  or  from  Styria,  where  there  are  con- 
fiderable  manufactories  of  them ; and  they  are 
fold  at  Munich,  by  wholefale,  at  22  creutzers 
(about  7 id.  fterling)  the  pound,  Bavarian  weight, 
which  is  at  the  rate  of  6 d.  fterling  per  lb.  avoir- 
dupois weight. 

One  of  thefe  pans  of  large  dimenfions,  namely, 
28  inches  in  diameter  above,  or  at  its  brim,  15 
inches  in  diameter  below,  and  4 inches  deep, 
bought  at  an  ironmonger’s  fhop  at  Munich,  coft 
me  three  {hillings  fterling. 

In  manufacturing  thefe  pans,  five  of  them,  one 
placed  within  the  other,  are  brought  under  the 
hammer  at  the  fame  time ; and,  in  being  ham- 
mered out,  and  brought  to  their  proper  form  and 
thicknefs,  they  are  frequently  heated  red  hot. 
When  they  come  from  the  hammer  they  are  car- 
ried to  the  lathe,  and  are  turned  on  the  infide, 
and  made  clean  and  bright,  and  their  edges  are 
turned  and  made  even.  They  are  then  packed  up, 
one  within  the  other,  or,  in  nefts  (as  thefe  parcels 
are  called)  and  are  fold  by  weight. 

The  following  figure  reprefents  one  of  thefe  pans 
in  its  moft  fimple  ftate,  placed  on  three  (tones,  over  a 
6 fire 
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fire  made  with  fmall  flicks  of  wood,  on  the  ground, 
in  the  open  air. 


The  pan  ufed  by  the  Bavarian  foldiers,  which, 
as  I juft  obferved,  is  placed  on  a tripod,  or  trivet, 
of  iron,  is  about  20  inches  in  diameter  above,  16 
inches  in  diameter  below,  and  4 4-  inches  deep. 

As  a great  part  of  the  heat  generated  in  the 
combuflion  of  the  fuel  that  is  burnt  under  this  pan 
efcaped  by  its  fides,  to  prevent,  in  fome  meafure, 
this  lofs,  I inclofcd  the  pan  in  a circular  hoop,  or 
cylinder,  of  flieet-iron.  The  diameter  of  this 
hoop  was  juft  equal  to  the  diameter  of  the  pan, 
above,  or  at  its  brim,  and  its  height  or  width,  was 
fix  inches,  and  the  upper  part  of  it  was  faftenecl 
by  rivets  to  the  upper  part  or  brim  of  the  pan. 
This  alteration,  and  a double  cover  fitted  to  the 
pan,  which  prevented  the  heat  from  being  carried 
off  by  the  cold  air  of  the  atmofphere,  from  the 
broad  furface  of  the  hot  liquid  in  the  pan,  pro- 
duced a faving  of  confiderably  more  than  half  the 
fuel,  even  when  this  fuel — which  was  dry  pine 
wood — was  burnt  on  the  hearth,  or  on  the  ground 
vol.  hi,  z 1 in 
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in  the  open  air,  and  no  means  were  ufed  for  con- 
fining the  heat  on  either  fide.  But  the  having  was 
flill  greater  when  the  fire  was  made  in  a clofed 
fire-place. 

For  a pan  of  this  kind  of  14  or  15  inches  in  dia- 
meter at  its  brim,  a very  good  temporary  fire-place 
may  be  conftrudted  in  a moment,  and  almoft  with- 
out either  trouble  or  expence,  merely  with  feven 
common  bricks  : Six  of  them,  laid  down  upon 
the  hearth,  in  pairs,  one  upon  the  other,  in  the 
manner  reprefented  in  the  following  figure,  form 
the  fire-place  ; and  the  feventh,  placed  edge-wife, 
ferves  as  a Hiding  door,  to  clofe  this  fire-place  in 
front,  more  or  left,  as  fihall  be  found  beft. 
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This  little  fire-place,  which  is  better  calculated 
for  wood,  or  for  turf,  than  for  coals,  is  reprefented 
filled  with  fire-wood  ready  to  be  kindled,  and  a 
dotted  circular  line  thews  where  the  bottom  of 
the  circular  hoop  of  fheet-iron  (in  which  the  pan  is 
fufpended)  fhould  be  let  down  upon  the  top  of  the 
three  bricks  which  are  uppermoft. 

If,  in  conftrudting  this  fire-place,  its  walls  be 
made  higher,  by  ufing  nine  bricks,  inftead  of  fix, 
(laid  down  flat  upon  one  another,  by  threes)  and 
if  a few  loofe  pebbles,  or  ftones  of  any  kind, 
about  as  large  as  hen’s-eggs,  be  put  into  it,  under 
the  fuel,  thefe  additions  will  improve  it  confidera- 
bly.  The  fuel  being  laid  upon  thefe  pebbles,  in- 
Head  of  lying  on  the  hearth,  or  on  the  ground, 
the  air  neceffary  for  its  combuftion  will  the  more 
readily  get  under  it ; which  will  caufe  the  fire  to 
burn  brighter,  and  more  heat  to  be  generated. 

Thefe  fmall  ftones  will  likewife  ferve  other  ufe- 
ful  purpofes.  They  will  grow  very  hot,  and  when 
they  are  fo  they  will  increafe  the  violence  of  the 
combuftion,  and  the  inteniity  of  the  heat ; and 
even  after  the  fuel  is  all  confumed,  they  will  ftill 
be  of  ufe,  by  giving  off  gradually  to  the  pan,  the 
heat  which  they  will  have  imbibed. 

Savages,  who  have  few  implements  of  cookery, 
make  great  ufe  of  heated  ftones  in  preparing  their 
food  ; and  civilized  nations  would  do  wifely  to 
avail  themfel  ves,  oftener  than  they  do,  of  their  in- 
genious contrivances. 

£ a 
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I have  already  mentioned,  that  a conilderable 
faving  of  fuel  was  made  in  confeauence  of  furnifh- 
ing  the  broad  and  {hallow  boilers  of  the  Bavarian 
foldiers  with  double  covers ; but  for  boilers  of  this 
kind,  that  are  deilined  for  poor  families,  I would 
recommend  wooden  or  earthen  difhes,  turned  up- 
fide  down,  inflead  of  thefe  double  covers  ; which 
difhes  may  alfo  be  ufed  for  ferving  up  the  victuals 
after  it  is  cooked.  By  this  contrivance  an  article 
necefiary  in  houfe-keeping  will  be  made  to  ferve 
two  purpofes  ; and  befides  this  advantage,  as  a 
deep  bowl,  or  platter,  turned  upfide  down,  over 
the  (hallow  boiler,  will  leave  a confiderable  fpace 
above  the  level  of  the  boiler,  which,  as  {learn  is 
lighter  than  air,  will  always  be  filled  with  hot 
fleam,  when  the  water  in  the  {hallow  pan  is  boiling, 
notwitnflanding  that  the  joinings  of  this  inverted 
dilh  with  the  rim  of  the  pan  will  not  be  fleam- 
tight,  a piece  of  meat  much  larger  than  could  be 
covered  by  the  water  in  this  fhallow  pan  might  be 
cooked  in  it,  or  potatoes  or  greens,  placed  above 
the  furface  of  the  water  in  the  pan,  might  be 
cooked  in  fleam. 

The  following  figure,  which  reprefentsa  vertical 
fedtion  of  one  of  thefe  fhallow  iron  boilers,  14 
inches  in  diameter  above,  furrounded  by  a cylindri- 
cal hoop  of  fheet  iron,  for  confining  the  heat,  and 
covered  by  an  inverted  earthen  difh,  will  give  a 
clear  idea  of  the  propofed  arrangement. 
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The  fire-place  reprefented  in  this  figure,  is  that 
fnewn  in  the  preceding  figure  (76)  and  is  con- 
ftruCted  of  fix  loofe  bricks.  The  brick  which  occa- 
fionally  ferves  to  clofe  the  opening  into  the  fire- 
place in  front,  is  not  fhewn. 

A (hallow  difh  is  reprefented  (by  dotted  lines) 
(landing  on  a fmall  tripod  above  the  furface  of  the 
water  in  the  boiler,  and  filled  with  potatoes,  which 
are  fuppofed  to  be  boiled  in  (team. 

The  earthen  difh,  which  covers  the  boiler,  is  re- 
pjefented  with  a fmall  projection,  like  the  foot 
which  is  frequently  given  to  earthen  difhes : This 
projection  ferves  inftead  of  a handle,  when  the 
difir  is  placed  upon,  or  removed  from  the  boiler. 

This  I believe  to  be  the  cheapeft  contrivance  that 
can  be  ufed  for  cooking  victuals  for  a poor  family, 
efpecially  when  the  durability  of  the  utenfil  is 
taken  into  the  account,  and  alfo  the  fmall  quan- 
tity of  fuel  that  is  required  to  heat  it.  The  fol- 
lowing contrivance  will  however  be  found  more 
convenient,  and  not  much  more  expenfive  : 

z 3 Defcription 
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Defcription  of  a very  afeful  portable  Kitchen  Boiler , 
of  cq/l-iron,  fuitable  for  a fmall family . 

The  form  of  this  boiler  is  fuch  that  it  may  eafily 
be  caft,  and  confequently  it  may  be  afforded  at  a 
low  price ; and  it  is  equally  well  calculated  to  be 
ufed  with  one  of  the  fmall  temporary  fire-places 
juft  defcribed,  conftruftecl  with  fix,  or  with  nine 
loofe  bricks,  or  to  be  heated  over  one  of  the  fmall 
portable  kitchen  furnaces,  of  which  an  account  has 
been  given  in  Chap.  XI.  It  may  be  made  of  any 
dimenfions,  but  the  fize  I would  recommend  for  a 
fmall  poor  family  is  that  indicated  by  the  following 
figure,  which  is  drawn  to  a fcale  of  four  inches  to 
the  inch. 


■Kjf.  78 
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This  boiler  is  1 o f inches  in  diameter  above,  on 
the  infide  of  the  fleam  rim  ; 9 \ inches  in  diameter 
below,  and  8 k deep,  meafured  from  the  top  of  the 
infide  of  the  fleam  rim  ; confequently  it  will  hold 
about  3 gallons.  Its  greateft  diameter  at  its  brim 
is  13  i inches,  and  total  height  to  the  top  of  its 
fleam  rim  is  9 | inches. 

The  hollow  cylinder  of  fheet-iron  in  which  this 
boiler  is  fufpended,  and  which  confines  the  heat 
by  defending  its  fides  from  the  cold  air  of  the  at- 
mofphere,  is  8 f inches  high,  and  juft  1 1 inches 
in  diameter. 

When  this  boiler  is  ufecl  for  preparing  only  one 
difh  of  victuals,  or  for  cooking  feveral  things  that 
may,  wiihout  inconvenience,  be  all  boiled  toge- 
ther in  the  fame  water,  it  may  be  covered  with 
the  cover  reprefented  in  the  following  figure. 


Fag.  75?. 


This  cover  is  compoled  of  one  piece  of  cafl- 
iron,  covered  above  with  a flat  circular  piece  of 
wood,  which  ferves  for  confining  the  heat.  The 
wood  is  fattened  to  the  iron  by  means  of  a flrong 
wood  fcrew,  with  a flat  fquare  head,  which  paffes 
through  a hole  in  the  centre  of  the  piece  of  cafl- 
iron. 

z 4 
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The  handle  of  this  cover  mull  project  on  one 
fide,  and  muft  be  fattened  to  the  metal  and  not 
to  the  wood.  A piece  of  it  is  feen,  (at  a.)  in  the 
figure.  It  may  either  be  call  with  the  cover,  or  it 
may  be  of  wrought  iron,  and  fattened  to  it  by 
rivets. 

The  figure,  which  is  a vertical  Section  of  the 
cover,  (hews  the  form  of  it  diftinctly,  and  it  will 
be  perceived  .that  the  piece  of  caft-iron  is  of  a 
fhape  which  renders  it  eafy  to  be  moulded  and 
caft.  The  two  fmall  projections  on  the  right  and 
left  of  the  hole  in  the  center  of  the  cover  are  fee- 
tions  of  a circular  projection,  about  fV  of  an  inch 
in  height,  which,  as  will  be  feen  prefently,  is  de- 
signed to  ferve  a particular  purpofe.  In  the  cir- 
cumference of  this  horizontal  projecting  ring  there 
are  three  equi-diftant  projecting  blunt  points,  each 
about  -A-  of  an  inch  high  above  the  level  of  the 
upper  flat  Surface  of  the  cover,  or  about  -A*  of  an 
inch  higher  than  the  ring  from  the  upper  part  of 
which  they  project.  Thefe  three  points  ferve  for 
Supporting  a Shallow  difh,  in  which  vegetables  or 
finy  other  kind  of  victuals  is  put  in  order  to  its 
being  cooked  in  fleam. 

Of  the  manner  of  ufmg  this  fimple  apparatus  for  cook- 
ing with  Steam. 

This  may  eafily  be  done  in  the  following  manner  : 
The  flat  circular  piece  of  wood  belonging  to  the 
cover  of  this  boiler,  being  removed,  and  th? 

5 ' (cafl> 
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(caft-iron)  cover  being  put  down  upon  the  boiler, 
a (hallow  difh,  about  2 inches  lefs  in  diameter  than 
the  cover,  at  its  brim,  or  upper  projecting  rim, 
containing  the  victuals  to  be  cooked  in  fleam,  is 
to  be  fet  down  upon  the  cover,  juft  in  the  centre 
of  it,  and  an  inverted  earthen  pot,  or  any  other 
veflel  of  a form  and  fize  proper  for  that  ufe,  being 
put  over  it,  the  fleam  from  the  boiler  pafling  up 
through  the  hole  in  the  centre  of  the  cover,  will 
find  its  wav  under  the  (hallow  difh,  and  pafling 
upwards  by  the  fides  of  this  difh,  will  enter  the  in- 
verted earthen-pot,  and,  expelling  the  air,  will  take 
its  place,  and  the  victuals  in  the  difh  will  be  fur- 
rounded  on  every  fide  by  hot  fleam. 

Inftead  of  an  earthen-pot,  an  inverted  glafs-bell 
may  be  ufed  for  covering  the  victuals  in  the  (hal- 
low difh,  which  will  not  only  render  the  experi- 
ment more  ftriking,  and  more  amufing,  but  will 
alfo,  in  fome  refpeCls,  be  more  convenient  ; for 
as  the  procefs  that  is  going  on  may  be  feen  dif- 
tinClly  through  the  glafs,  a judgment  may,  in 
many  cafes,  be  formed,  from  the  appearance  of 
the  victuals,  when  they  are  fufiiciently  done, 
without  removing  this  veftel,  by  which  the  fleam 
is  confined. 

I would  not,  however,  recommend  glafs  vefTels 
for  common  ufe,  as  they  would  be  too  expenfive 
for  poor  families,  and  too  liable  to  be  broken.  For 
them , a pot,  of  the  commoneft  earthen-ware,  or  a 
finall  wooden- tub,  would  be  much  more  proper. 

But 
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But  for  thofe  who  can  afford  the  expence,  and  who 
find  amufement  in  experiments  of  this  kind,  the 
glafs-bell  will  be  preferable  to  an  opaque  veffel. 

The  manner  in  which  this  fimple  apparatus  for 
cooking  with  fleam  is  to  be  arranged,  will  be  fo  eafily 
underflood  from  what  has  been  laid,  that  a figure 
can  hardly  be  neceflary  to  form  a clear  and  fatis- 
fabtory  idea  of  it.  I fhall  therefore  now  proceed 
to  a defcription  of  another  method  of  cooking  with 
fleam  with  thefe  fmall  portable  kitchen  boilers. 

The  following  figure,  which  is  drawn  to  a fcale 
of  four  inches  to  the  inch,  reprefents  a vertical 
feblion  of  a fleam-difh  of  earthenware,  proper  to  be 
ufed  with  the  boiler  reprefented  by  the  figure  78  : 


of  an  earthen  bowl,  which,  being  inverted,  may 
be  ufed  occafionally  as  a cover  for  the  fleam-difh 
reprefented  above,  or  as  a cover  for  the  boiler: 


■Fig.  So 


* The  following  figure  reprefents  a vertical  feblion 
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When  this  difh  is  not  in  ufe  as  a cover  for  the 
fleam-difh  or  the  boiler,  it  may  be  made  ufe  of 
for  other  purpofes.  It  may,  for  inflance,  fervefor 
bringing  the  foup,  or  any  other  kind  of  food,  upon 
the  table,  or  for  containing  any  thing  that  is  to  be 
put  away.  In  fhort,  it  may  be  employed  for  any 
purpofe  for  which  any  other  earthen  bowl  of  the 
fame  form  and  dimenfions  would  be  ufeful. 

In  like  manner  the  fleam-difh  may  be  made  ufe 
of  for  many  other  purpofes  befides  cooking  with 
fleam. 

This  fleam-dins,  and  the  bowl  which  ferves  as 
a cover  to  it,  may  both  be  made  of  cafl-iron  ; but 
when  this  is  done,  they  fhould  be  tinned  on  the 
infide,  and  japanned  on  the  outfide,  to  give  them 
a neat  and  cleanly  appearance,  and  prevent  their 
rufling.  They  may  likewife  be  made  of  pewter ; 
or  by  changing  their  forms  a little  they  may  be 
made  of  tin.  The  choice  of  the  material  to  be 
employed  in  conflrudling  them  mufl,  in  each  cafe, 
be  determined  by  circumflances. 


The 


332  Of  Kitchen  Fire-places,  and.  UtenJUs. 

The  inverted  bowl  whieh  covers  the  fteam-difh 
may  be  ufed  likewife  for  covering  the  boiler,  when 
the  fteam-difh  is  not  in  ufe  :• — or,  the  coverof  the 
boiler  which  is  reprefented  by  the  figure  79,.  may- 
be made  ufe  of,  inftead  of  the  inverted  bowl,  for 
covering  the  fteam-difh,  and  the  bowl  may  be 
omitted  altogether.  One  principal  reafon  why  I 
propofed  this  bowl  was,  to  fhow  how,  by  a little 
contrivance,  an  article  ufeful  in  houfekeeping 
might,  without  any  inconvenience  or  impropriety, 
be  made  to  ferve  different  purpofes. 

it  is  the  interefl  of  fo  many  perfons  to  increafe 
as  much  as  pofiible  the  number  of  articles  ufed  in 
houfekeeping,  and  to  render  them  as  expenfive  as 
pofiible,  that  i could  not  help  feeling  a flrong  de- 
lire  to  counteract  this  tendency  in  fome  meafure, 
at  leaft  in  as  far  as  it  affects  the  comforts  and  en- 
joyments of  the  poor. 

The  natural,  and  the  fair  object  of  the  exertions 
of  the  induflrious  part  of  mankind,  being  the  ac- 
quirement of  wealth,  their  ingenuity  is  employed 
and  exhaufted  in  fupplying  the  wants,  and  gratify- 
ing the  tafte  of  the  rich  and  luxurious, 

it  is  not  their  interefl  to  encourage  the  practice 
of  economy,  except  it  be  privately,  in  their  own 
families. 

Though  I fometimes  fpeak  with  indignation  of 
fome  of  thofe  ridiculous  forms,  under  which  un- 
meaning and  oflentatious  difiipation  too  often  in- 
tuits common  decency,  and  mortally  offends  every 
principle  of  good  tafte  and  elegant  refinement,  I am 

very, 
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very,  very  far,  from  wilhing  to  diminifh  the  ex- 
igences of  the  rich. 

I well  know  that  the  free  circulation  of  the  blood 
is  not  mote  effentially  neceflary  to  the  health  of  a 
ftrong  athletic  man,  than  the  free  and  rapid  circu- 
lation of  money  is  neceflary  to  the  profperity  of  a 
great  manufacturing  and  commercial  country,  whole 
power  at  home  and  abroad  is  neceffarily  main- 
tained at  a great  expence. 

Thofe  who  would  take  the  trouble  to  meditate 
profoundly  on  the  influence  which  taxes  and 
luxury  neceffarily  have,  and  ever  mu  ft  have,  in 
promoting  that  circulation,  would,  I am  confi- 
dent, become  more  reconciled  to  the  prefent  ftate 
of  things,  find  lefs  alarmed  at  the  progreffive  in- 
creafe  of  public  and  private  expence. 

It  is  apathy,  and  a general  corruption  of  tajle{ wKich 
is  infeparably  connected  with  avarice  and  a corrup- 
tion of  morals ) — and  not  the  progrefs  of  elegant 
refinement,  that  is  a fymptom  of  national  decline. 

But  to  return  to  my  fubjecl. — The  boiler  above 
recommended  (fee  figure  78)  is  peculiarly  well 
adapted  for  being  ufed  with  the  fmall  portable  fur- 
naces defcribedin  the  eleventh  chapter  of  this  eflay; 
and  as  thefe  furnaces  will  not  be  expenfive,  I would 
ftrongly  recommend  them  for  the  ufe  of  poor 
families,  to  be  ufed  with  the  utenfils  I have  juft 
been  defcribing. 

A caft-iron  portable  furnace,  with  one  of  thefe 
boilers,  and  one  of  the  cheap  tea-kettles  defcribed 
in  the  laft  chapter,  which  might  all  be  purchafed 

for 
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for  a fmall  fum,  would  be  a mod  valuable  acqui- 
fition  to  a poor  family.  It  would  not  only  fave 
them  a great  deal  in  fuel,  and  in  time  employed 
in  watching  and  keeping  up  the  fire  in  cooking 
their  viduals,  but  it  would  alfo  have  a powerful 
tendency  to  facilitate  and  expedite  the  introduc- 
tion of  effential  improvements  in  their  cookery — 
which  is  an  object  of  much  greater  importance 
than  is  generally  imagined. 

The  boiler  in  queflion  (reprefented  in  the  figure 
78)  is  made  double,  or  rather  it  is  fulpended  in 
an  hollow  cylinder  of  fheet-iron.  This  hollow 
cylinder  is  certainly  ufeful,  as  it  ferves  to  confine 
the  heat  about  the  boiler ; but  as  it  renders  the 
implement  more  expenfive,  and  may  wear  out,  or 
be  deftroyed  by  ruft,  after  a certain  time,  I fhall 
now  fliew  how  a boiler,  proper  to  be  ufed  with  one 
of  the  portable  furnaces  before  recommended,  may 
be  fo  conftruded  as  to  anfwer  without  an  hollow 
cylinder. 

The  following  figure  reprefents  a vertical  fedion 
of  Inch  a boiler,  of  caft-iron,  drawn  to  a fcale  of 
four  inches  to  the  inch  ; 


Boiler  futied  to  a Portable  Furnace. 
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The  effential  difference  between  this  boiler  and 
that  lafl  defcribed,  confifls  in  a rim  of  about  | of 
an  inch  in  depth,  which  defcends  below  its  bot- 
tom, and  forms  a kind  of  foot,  on  which  it  Hands. 
This  foot  being  made  of  tuch  diameter  as  to  fit  the 
land-rim  of  the  furnace,  into  which  it  enters  when 
the  boiler  is  placed  over  the  furnace,  the  flame  and 
fmoke  of  the  fire  are  confined  under  the  bottom  of 
the  boiler,  quite  as  effectually  as  if  the  boiler  were 
fufpended  in  a cylinder. 

It  can  hardly  be  neceffary  that  I fhould  obferve 
here — what  would  probably  occur  to  the  reader 
without  my  mentioning  it — that  ftew-pans  and 
fauce-pans  for  regifter-floves,  and  for  portable  fur- 
naces of  all  kinds,  with  fleam-rims,  might  be  con- 
ffru&ed  on  this  fimple  principle. 


It 
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It  is  on  this  principle  that  the  tea-kettles  arc 
eondrudled  that  were  recommended  in  the  lad 
chapter. 

I (hall  finifh  this  chapter  by  a few  obfervations 
refpefting  the  means  that  may  be  ufed  for  com- 
bining the  method  of  cooking  here  recommended 
for  poor  families,  with  the  warming  of  their  habi- 
tations in  cold  weather.  This  can  mod  readily  be 
done  by  ufing  an  inverted,  tall,  hollow',  cylindri- 
cal veffel,  of  tin,  thin  fheet-iron,  or  fheet-copper, 
as  a cover  to  the  boiler  (or  to  the  deam-difh,  when 
that  is  ufed). 

This  will  change  the  whole  apparatus  into  a 
fleam-ftove,  which,  as  i have  elfewhere  fliewn,  is' 
one  of  the  bed  kinds  of  doves  that  can  be  ufed 
for  warming  a room. 

Whenever  this  is  done,  care  mud  be  taken  to 
dop  up  the  chimney  fire-place  with  a chimney- 
board,  otherwife  all  the  air  warmed  by  the  dove, 
and  rendered  lighter  than  the  external  air,  will  find 
its  way  up  the  chimney,  and  efcape  out  of  the  room. 
A fmall  opening  mud,  however,  be  left  for  the 
tube  which  carries  off  the  fmoke  from  the  portable 
furnace  into  the  chimney. 

But  whenever  it  is  intended  that  a portable  kit- 
chen furnace  fhould  be  ufed  occafionally  for  warm- 
ing a room  by  means  of  deam,  it  will  be  very  ad- 
vifeable  to  condruct  the  furnace  with  an  opening 
on  one  fide  of  it,  for  the  purpofe  of  introducing  the 
fuel,  without  removing  the  boiler. 

But  even  fhould  no  ufe  whatever  be  made  of  this 
cooking  apparatus  in  warming  the  room,  the  ufe 
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of  it  will  neverthelefs  be  found  to  be  very  econo- 
mical. The  quantity  of  fuel  confumed  in  prepar- 
ing food  will  be  greatly  diminifhed  ; and  as  a fire 
may  at  any  time  be  lighted  in  one  of  thefe  portable 
furnaces,  almofl  in  an  inftant,  there  will  be  no 
longer  any  neceffity,  nor  any  excufe,  for  conftantly 
keeping  up  a fire  on  the  hearth  in  warm  weather, 
which  is  but  too  often  done  in  this  country,  even 
in  places  where  fuel  is  neither  cheap  nor  plenty. 
And  even  in  winter,  when  a fire  in  the  grate  is  ne- 
ceflary  to  render  the  room  warm  and  comfortable, 
it  will  itill  be  good  economy  to  light  a fmall  feparate 
fire  in  a portable  furnace,  or  other  clofed  fire-place, 
for  the  purpofe  of  cooking  ; for  nothing  is  fo  ill- 
judged  as  molt  of  thofe  attempts  that  are  fo  fre- 
quently made  by  ignorant  projedtors  to  force  the 
fame  fire  to  -perform  different  fervices  at  the  fame  time. 

The  heat  generated  in  the  combuftion  of  fuel  is 
a given  quantity , and  the  more  directly  it  is  applied 
to  the  objedt  on  which  it  is  employed,  fo  much  the 
better,  for  the  lefs  of  it  will  efcape,  or  be  loft  on 
the  way  3 and  what  is  taken  away  on  one  fide  for 
a particular  purpofe,  can  produce  no  effiedt  what- 
ever on  the  other — where  it  is  not. 
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CHAP.  XIV. 

Mifcellaneotts  obfervations  refpedting  Culinary  Utenjils 
of  various  kinds,  &c. — Of  cheap  Boilers  of  Fin, 
and  of  Gafi-iron , fdiable  to  be  ufed  with  Portable 
Furnaces. — Of  earthen  Boilers  and  Steiv-pans 
proper  for  the  fame  vfe.- — -Of  large  portable 
Kitchen  Furnaces,  with  fire-place  doors. — 
Defer iption  of  a very  cheap  square  Boiler  of 
Jheet-iron,  jv.it  able  for  a Public  Kitchen. — Of 
PortableBoilers  and  Fire-places  that  would  be 
very  ufeful  for  preparing  food  for  the  poor  in  times  of 
fcarcity.  Of  the  economy  of  house-room  in 
the  arrangement  of  a Kitchen  for  a large  family. — 
A fhort  account  of  //^Cottage  Grate,  and  of 
a final l Gridiron  Grate  for  open  chimney 
fire-places. — A deficription  of  a Double  Door  for 
clofied  fire-places. 

Although  my  Effays  are  profeffedly  experi- 
mental, and  I feldom  or  never  prefume  to 
trouble  the  Public  with  mere  fpeculations,  or  to 
recommend  any  mechanical  contrivance  till  I have 
been  convinced  of  its  utility  by  aftual  experiment, 
yet  my  inquiries  have  been  fo  numerous,  and  fo 
varied,  that  I am  frequently  apprehenfive  of  em- 
barrafling  my  reader,  and  perhaps  tiring  and  difguft- 
ing  him  by  too  great  a variety  of  detail.  To  avoid 
that  evil  (which  would  be  fatal  to  all  my  hopes) 
I fhall,  in  this  chapter,  pafs  as  rapidly  as  poffible 
over  a great  number  of  different  objedts,  many  of 
4 which 
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which  will,  no  doubt,  be  confidered  as  curious 
nd  important.  And  to  relieve  the  attention  of 
the  reader,  and  alfo  to  make  it  eafy  for  him  to  pafs 
over  what  he  may  have  no  curiolity  to  examine,  I 
fhall  divide  my  fubjedt  as  much  as  pofiible,  and 
fhall  treat  each  diftindt  branch  of  it  under  a fepa- 
rate  head  of  inquiry. 

I fhall  likewife  make  a liberal  ufe  of  figures* 
for  by  means  of  them  it  is  often  pofiible  to  convey 
more  iatisfadtory  information  at  a fingle  glance, 
than  could  be  obtained  by  reading  many  lentences. 
Whenever  I fet  down  to  write,  I fed  my  mind 
deeply  imprefled  with  a fenfe  of  the  refpedt  which 
I owe,  as-an  individual,  to  the  Public,  to  whom 
I prefume  to  addrefs  myfelf;  and  often  confider 
how  blameable  it  would  be  in  me,  efpecially  when 
I am  endeavouring  to  recommend  economy,  to 
trifle  with  the  time  of  thoufands. 

Too  much  pains  cannot  be  taken  by  thofe  who 
write  books,  to  render  their  ideas  clear,  and  their 
language  concife,  and  eafy  to  be  unaerftood. 

Hours  fpent  by  an  author  in  faving  minutes , or 
even  feconds , to  his  readers,  is  time  well  employed. 


-But  I muft  haften  to  get  forward. 


Of  the  confruBion  of  cheap  Boilers  and  Stew-pans , uf 
tin  or  cafl -iron,  proper  to  he  ufed  with  fmall  Portable 
Furnaces. 


Thefe  utenfils,  when  they  are  made  of  tin,  may 
be  conftruded  on  the  fame  principles  as  the  tea- 
kettles deferibed  in  the  laft  chapter  j that  is  to  fay, 
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their  bottoms  being  raifed  up  about  half  an  inch 
above  the  level  of  the  lower  part  of  their  conical 
or  cylindrical  tides ; and  being  moveover  made  of 
a proper  diameter  to  fit  the  fand-rim  of  the  furnace, 
they  may  be  ufed  without  being  made  double — 
when  they  are  of  caft-iron,  they  may  be  made  of 
the  fame  form  below  as  the  boiler  reprefented  by 
the  figure  82,  and  particularly  defcribed  in  the 
laft  chapter. 

Of  earthen  Boilers  and  Stezv-pans  proper  to  be  ufed 
with  Portable  Furnaces . 

Although  the  earthen  ftew-pan  reprefented  by 
the  figure  74  (fee  chapter  XII.)  is  of  a good  form, 
yet  thofe  reprefented  by  the  two  following  figures 
have  likewife  their  peculiar  merit.  They  are  of  ; 
forms  which  render  them  well  adapted  for  being 
fufpended  in  hollow  cylinders  of  fheet-iron,  and 
for  their  being  defended  by  thofe  cylinders  from 
being  broken  by  accidental  falls  and  blows.  From 
a bare  view  of  them  the  reader  will  be  able  to  ap- 
preciate their  relative  merit  and  alfo  to  difcover 
the  particular  objects  had  in  view  in  the  contriv- 
ance of  them.  The  fecond  (figure  84.)  has  a \ 
fleam-rim,  and  confequently  may  be  ufed  for  cook-  1 
ing  with  fleam  by  means  of  a fteam-difh. 


Earthen  Boilers  and  Stew-pans. 
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It  would,  no  doubt,  be  very  poffible  to  con- 
ftruft  earthen  boilers  and  ftew-pans  of  fuch  forms 
as  to  render  them  capable  of  being  ufed  with  por- 
table furnaces  without  being  fufpended  in  hollow 
cylinders.  An  earthen  ftew-pan  or  fauce-pan,  of 
the  form  reprefented  by  the  following  figure,  would 
probably  anfwer  for  that  purpofe  : 

a a 3 Fig. 
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Fig.  85 


Of  large  Portable  Kitchen  Furnaces,  with  Fire-place 
Doors. 

The  Following  figure  reprefents  a vertical  fedtion 
(drawn  to  a fcale  of  6 inches  to  the  inch)  of  a por^ 
table  furnace  of  this  kind,  conftrudted  of  flieet- 
iron  : 


Fig  86. 


Kitchen  Furnaces , 'with  Fire-place  Doors.  343 

Furnaces  of  this  kind  might,  I am  confident, 
be  made  very  ufeful  in  many  cafes.  Wood,  coals, 
charcoal,  or  turf,  might,  indifferently,  be  ufed 
with  them  ; and  no  contrivance  is  better  calculated 
for  promoting  both  the  economy  of  fuel,  and  that 
of  houfe-room. 

Portable  furnaces,  on  this  principle,  might 
eafily  be  made  of  cad-iron,  which  would  be  both 
cheap  and  durable  ; or,  they  might  be  condruded 
partly  of  caft-iron,  and  partly  of  (beet-iron,  in  the 
manner  recommended  in  the  eleventh  chapter,  in 
refped:  to  portable  furnaces  without  fire-place 
doors. 

The  door  belonging  to  this  fire-place  is  not  re- 
prefented  in  the  foregoing  figure.  It  may  be  an 
hollow  cylindrical  ftopper  made  of  fheet-iron. 

Defcription  of  a very  cheap  fquare  Boiler , of  fheet-iron , 
fuit  able  for  a public  Kitchen. 

As  fome  of  the  mod  wholefome  and  nourifhing, 
as  well  as  mod  palatable  kinds  of  food  that  can  be 
prepared,  are  rich  and  favoury  foups  and  broths ; 
and  as  many  of  thefe  can  be  afforded  at  a very  low 
price,  efpecially  when  they  are  made  in  large  quan- 
tities, there  is  no  doubt  but  the  ufe  of  them  will 
become  more  general,  and  that  they  will  in  time 
conditutean  effential,  if  not  the  principal  part  of 
the  victuals  furnifhed  to  the  poor,  in  every  country, 
from  public  kitchens;  and  alfo  to  thofe  who  are 
lodged  in  hofpitals,  or  confined  in  prifons.  And, 
a A 4 as 
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as  the  rich  flavour,  and  nutritious  quality — or 
in  other  words,  the  goadnefs  of  any  foup,  depends 
very  much  on  the  manner  of  cooking  it-, — that  is  to 
fay,  on  its  being  boiled,  or  rather  fimmered  for  a 
long  time,  over  a very  flow  fire,  the  form  of  the 
boiler,  and  the  form  of  the  fire-place,  are  both 
objects  of  great  importance. 

The  fimplicity  and  cheapnefs  of  the  machinery, 
and  the  facility  of  procuring  it  in  all  places,  and 
getting  it  fitted  up,  are  alfo  objects  to  which  much 
attention  ought  to  be  paid.  Refined  improve- 
ments, which  require  great  accuracy  in  the  execu- 
tion, and  much  care  in  the  management  of  them, 
muft  not  be  attempted. 

The  boiler  I would  propofe  for  the  ufe  of  public 
kitchens,  is  fimilar  in  all  refpedts  to  that  which  has 
been  adopted  at  Hamburgh,  after  a model  fent 
from  Munich  ; for  although  there  is  nothing  about 
this  boiler  that  indicates  the  difplay  of  much  in- 
genuity in  its  contrivance,  yet  it  has  been  found 
to  anfwer  very  well  as  often  as  it  has  been  tried  ; 
and  its  great  fimplicity  renders  it  peculiarly  well 
adapted  for  the  ufe  for  which  it  is  recommended. 

A perfect  idea  of  this  boiler  may  be  formed  from 
the  following  figure,  where  it  is  reprefented  without 
the  wooden  curb  to  which  it  is  fixed  when  it  is  fet 
in  brick- work  : 


Fig. 
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This  boiler  is  24  inches  wide,  36  inches  long, 
and  15  inches  deep,  confequently,  when  it  is  filled 
to  within  3 inches  of  its  brim,  or  when  the  liquor 
in  it  Hands  at  the  depth  of  1 2 inches,  it  contains 
10364  cubic  inches,  which  make  above  364-  beer 
gallons. 

It  ihould  be  conftrudted  of  fheet-iron  tinned  on 
the  infide  3 and  when  it  is  not  in  ufe,  care  fhould 
be  taken  to  wipe  it  out  very  dry,  with  a dry  cloth, 
to  prevent  its  being  injured  by  ruft  3 and  as  often 
as  it  is  put  away  for  any  confiderable  time,  it  Ihould 
be  fmeared  over  with  frefh  butter,  or  any  other 
kind  of  animal  fat,  unmixed  with  fait. 

The  fheet-iron  will  be  fufficiently  thick  and 
ftrong  if  the  boiler  when  finilhed  weigh  40  pounds ; 
and  as  the  belt  fheet-iron  cofts  no  more  than 
about  3 \ d.  per  lb.  the  manufacturer  ought  not 
to  charge  more  than  6 d.  per  lb.  for  the  boiler  when 
finilhed,  which,  if  it  weigh  40  lb.  will  amount 
to  20 s. 

To  ftrengthen  the  boiler  at  the  brim,  it  muft  be 
fattened  to  a curb  of  wood,  which  may  be  a frame 

of 
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of  board  i \ or  i 4.  inch  thick,  5 inches  wide,  and 
juft  large  enough  to  allow  the  boiler  to  pafs  into  it, 
and  be  iufpended  by  its  projecting  brim.  This 
brim,  which  may  be  made  about  an  inch  wide, 
muft  be  fattened  down  upon  the  wooden  curb  with 
tinned  nails,  or  with  fmall  wood  fcrews. 

This  curb  will  be  3 feet  10  inches  long,  and  2 
feet  10  inches  wide;  and  as  the  fluff  ufed  is  q 
inches  wide,  it  will  meafure  very  nearly  2 f feet, 
fuperficial  meafure,  which,  at  6 d.  the  foot  (which 
would  be  a fair  price  in  London  for  the  work  when 
done)  would  amount  to  1 s.  4 ^d. 

The  boiler  nmft  be  furnifhed  with  a cover,  which 
may  be  made  of  wood,  and  fhould  confift  of  three 
diftinct  pieces,  framed  and  pannelled,  and  united 
by  two  pair  of  hinges,  as  they  are  reprefented  in 
the  following  figure. 

This  cover  will  meafure  about  7 fuperficial  feet, 
and,  at  7 d.  the  foot,  willcoft  4 s.  1 d.  The  hinges 
may  coft  about  4 d.  the  pair,  confequently  the  co- 
yer will  coft,  all  together,  about  4 s.  9 d. 
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This  figure  reprefents  the  boiler  fixed  in  its 
wooden  curb,  and  with  its  cover  in  its  place. 

The  firft  divifion  of  the  cover  (which  is  12  inches 
wide)  is  laid  back  on  the  fecond  (which  is  14  inches 
wide)  whenever  it  is  neceftary  to  open  the  boiler 
to  put  any  thing  into  it,  or  to  take  any  thing  out 
of  it,  or  merely  to  flir  about  its  contents.  When 
the  boiler  is  to  be  wafhed  out  and  cleaned,  the 
opening  into  it  is  made  larger,  by  throwing  back 
the  firft  and  fecond  divifions  of  its  cover,  folded 
one  upon  the  other,  and  leaning  them  againft  the 
fteam  tube,  which  ftands  upon  the  third  divifion 
of  the  cover,  which  divifion  is  firmly  fixed  down 
upon  the  curb  of  the  boiler  by  means  of  wood 
fcrews. 

The  fteam  tube  (which  fhould  be  of  fufficient 
length  to  carry  the  fteam  from  the  boiler  out  of 
the  room  into  the  open  air,  or  into  a neighbouring 
chimney)  may  be  made  of  four  flips  of  | inch  thick 
deal  boards,  fattened  together  (by  being  grooved 
into  each  other,  and  nailed  together)  in  fuch  a 
manner  as  to  form  an  hollow  fquare  trunk,  mea- 
furing  about  1 \ inches  wide  in  the  clear. 

In  letting  this  boiler  in  brick- work,  the  flame  and 
fmoke  from  the  fire  fhould  be  made  to  a<ft  on  its 
bottom  only,  but  its  tides  and  endsftiould  be  bricked 
up,  in  order  more  effectually  to  confine  the  heat. 
The  mafs  of  brickvwork  fhould  be  juft  3 feet  8 
inches  long,  and  2 feet  8 inches  wide,  in  order  that 
the  curb  of  the  boiler  may  cover  it  above,  and 
project  beyond  it,  horizontally,  on  every  fide, 
about  half  an  inch,  The  bars  of  the  fire-place  on 

which 


34-8  Of  Kitchen  Fire-places,  and  Utenfils. 

which  the  fuel  burns,  lhould  be  fituated  12  or  14 
inches  below  the  bottom  of  the  boiler,  in  order 
that  the  boiler  may  not  be  injured  when  the  fire 
happens,  by  accident,  or  by  mifmanagement,  to 
be  made  too  intenfe. 

It  is  not  neceffary  that  I fhould  mention  here 
any  of  the  precautions  which  are  to  be  obferved 
in  fetting  boilers  of  this  kind  in  brick-work  ; for 
that  fubjeff  has  already  been  fo  amply  treated  in 
various  parts  of  thefe  Effays,  that,  to  add  any 
thing  to  what  has  already  been  faid  upon  it,  could 
be  little  better  than  an  unneceffary  and  tirefome 
repetition. 

This  boiler  would  be  fufficiently  large  for  cook- 
ing for  about  300  perfons.  If  it  were  neceffary  to 
feed  a much  greater  number  from  the  fame  kitchen, 
I would  rather  recommend  the  fitting  up  of  two 
or  more  boilers  of  this  iize,  than  conflrudling  one 
large  boiler  to  fupply  the  place  of  a greater  num- 
ber of  others  of  a moderate  fize  ; for  I have  found 
by  much  experience,  that  very  large  boilers  are  far 
from  being  either  economical  or  convenient. 

Large  boilers  of  (beet-iron,  and  efpecially  fuch 
as  are  not  kept  in  conftant  ufe,  are  always  very  ex- 
penjive , on  account  of  their  being  fo  liable  to  be 
deftroyed  by  ruft. 

Of  Portable  Boilers  and  Fire-places,  that  would  be  very 

ufefid  for  preparing  Food  for  the  Poor  in  times  of 

Scarcity. 

There  is  always  much  trouble  and  inconvenience, 
^ and 
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and  frequently  much  danger  In  colleding  together 
great  numbers  of  idle  people  ; and  thefe  aifemblies 
are  never  fo  likely  to  produce  mifchievous  effects 
as  in  times  of  public  calamity,  when  it  is  peculi- 
arly difficult  to  preferve  order  and  fubordination 
among  the  lower  and  moft  needy  clafles  offociety. 

I have  often  trembled  at  feeing  the  immenfe 
crowds  of  poor  people,  without  occupation,  who 
were  fometimes  collected  together  at  the  doors  of 
the  great  public  kitchens  in  London  during  the 
fcarcity  of  the  year  1800. 

Two  or  three  hundred  people  may,  without  any 
confiderable  inconvenience,  be  fupplied  with  food 
from  the  fame  kitchen  ; but  when  public  kitchens 
are  not  connected  with  afylums,  or  houfes  or 
fchools  of  indudry,  where  the  poor  affemble  to 
work  daring  the  day ; and  when  there  is  no  other 
objedl  in  view,  but  merely  to  enable  the  poor  to 
purchafe  good  and  wholefome  food  at  the  lowed: 
prices  poffible,  without  any  interference  at  all  with 
their  domedic  employments  or  concerns,  it  ap- 
pears to  me  that  it  would  always  be  bed  to  feledt 
from  amongd  the  poor  a certain  number  of  honed 
and  intelligent  perfons,  and  encourage  them  to 
prepare  and  fell  to  their  poor  neighbours,  under 
proper  regulation  and  inlpedion — fuch  kinds  of 
food,  and  at  fuch  prices,  as  fhoulcl  be  prefcribed 
by  thofe  who  have  the  charge  of  providing  for  the 
relief  of  the  poor. 

A plan  of  this  fort  might  be  executed  at  any 
time  on  the  preflure  of  the  moment,  without  the 

dualled 
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fmalleft  delay,  and  almoft  without  either  trou^ 
ble  or  expence,  if  each  parifh,  or  community,  were 
to  provide  and  keep  ready  in  flore,  a certain  num- 
ber of  portable  kitchen  furnaces,  with  boilers  be- 
longing to  them,  to  be  lent  out  occafionally  to 
thofe  who  fhould  be  willing  to  undertake  to  cook 
and  fell  victuals  to  the  poor  on  the  terms  that 
fhould  be  propofed. 

If  thefe  boilers  were  made  to  hold  from  3 to  io 
gallons,  they  would  ferve  for  preparing  food  for 
6o  or  70  perfons ; and  as  they  would  require  very 
little  fuel,  and  fo  little  attendance,  that  a woman 
who  fhould  undertake  the  management  of  one  of 
them,  might  perform  that  fervice  with  great  eafe, 
by  devoting  to  it  each  day  the  labour  of  half  an 
hour,  and  giving  to  it  occafionally  a few  moments 
of  attention,  which  would  hardly  interrupt  her  in 
her  common  domeflic  employments ; this  method 
of  preparing  food  would  be  very  economical — per- 
haps more  fo  than  any  other; — and,  with  proper 
infpeCtion,  it  would  be  little  liable  to  abufe. 

How  very  ufeful  would  thefe  portable  boilers  and 
furnaces  be  for  providing  a warm  and  cheap  dinner 
for  children  who  frequent  fchools  of  induftry? 

No  furnace  could,  in  my  opinion,  be  better  con- 
trived for  this  ufe  than  that  reprefented  in  the 
figure  86,  and  the  boiler  might  be  made  either  of 
fheet-iron  tinned,  or  of  copper  tinned,  or  of  caft- 
iron.  It  cannot  be  neceffary  that  I fhould  give  any 
particular  directions  refpeCting  its  form; — and  its 
dimenfions  may  eafily  be  computed  from  its  capa- 
city, when  that  is  determined  on. 


A portable 
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A portable  cooking  apparatus  of  this  kind, 
which  is  defigned  as  a model  for  imitation,  may  be 
feen  in  the  repofitory  of  the  Royal  Inflitution. 

Of  the  economy  of  Houfe-room  in  the  arrangement  of  a 
Kitchen  for  a large  Family. 

There  is  nothing  which  marks  the  progrefs  of  ci- 
vil fociety  more  ftrongly  than  the  ufe  that  is  made 
of  houfe-room;  and  nothing  would  tend  more  to 
prevent  the  too  rapid  progrefs  of  deftrudtive  luxury 
among  the  induflrious  dalles,  than  a tafte  for 
neatnefs  and  true  elegance  in  all  the  inferior  details 
of  domeftic  arrangement.  The  pleating  occupa- 
tion which  thofe  objedts  of  rational  purfuit  afford 
to  the  mind,  fills  up  leifure  time  in  a manner  that 
is  both  ufeful  and  fatisfadtory,  and  prevents  ennui , 
and  all  its  fatal  confequences. 

The  Poor  cook  their  victuals  in  the  rooms  in 
which  they  dwell ; but  thofe  who  can  afford  the 
expence — and  many  indeed  who  cannot — fet  apart 
a room  for  the  purpofe  of  cooking,  and  call  it  a 
kitchen.  I am  far  from  defiring  to  alter  this  order 
of  things,  for  f think  it  perfectly  proper.  What 
I with  is,  that  each  clafs  of  fociety  may  be  made 
as  comfortable  as  poffible,  and  that  all  their  do- 
meftic arrangements  may  be  neat  and  elegant , and 
at  the  fame  time  economical. 

1 always  fancy  that  teaching  induflrious  people 
economy,  and  giving  them  a tafte  for  the  improve- 
ment of  all  thofe  ufeful  contrivances,  and  rational 
enjoyments,  that  are  within  their  reach,  is  fome- 

thing 
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thing  like  (hewing  them  how — without  either  toil 
or  trouble — and  with  a good  confcience — they  may 
obtain  all  thofe  advantages  which  riches  command, 
together  with  many  other  very  fweet  enjoyments 
which  money  cannot  buy.  And  whofe  heart  is  fo 
cold  as  not  to  glow  with  ardent  zeal  at  a profpedt 
fo  well  calculated  to  awaken  all  the  mod  generous 
feelings  of  humanity  ? 

But  to  return  from  this  digreffion  : — There  are 
various  methods  that  may  be  ufed  for  economizing 
houfe-room,  in  making  the  neceffary  arrangements 
for  cooking.  If  the  family  be  fmall,  the  ufe  of 
portable  furnaces  and  boilers  will  be  found  to  be 
very  advantageous. 

For  a large  family  I would  recommend  what  I 
fhall  call  a concealed  kitchen : There  are  two  very 
complete  kitchens  of  this  kind,  which  have  been 
fitted  up,  under  my  direction,  at  the  Royal  Inftitu- 
tion  ; — the  one,  which  is  finally — is  in  the  houfe- 
keeper’s  room  ; the  other  is  in  the  great  kitchen. 
Thefe  were  both  made  as  models  for  imitation, 
and  may  be  examined  by  any  perfon  who  wifhes 
to  fee  them. 

There  are  alfo  two  kitchens  of  this  kind  in  my 
houfe  at  Brompton,  in  two  adjoining  rooms;  which 
have  been  fitted  up  principally  with  a view  to 
(hewing  that  all  the  different  procefies  of  cookery 
may  be  carried  on  in  a room,  which,  on  entering 
it,  nobody  would  fufpe&'to  be  a kitchen.  The 
following  figure  is  the  ground  plan  of  one  of 
them  : 


Fig. 
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a is  the  opening  of  the  fire-place,  which  is 
brought  forward  into  the  room  about  14I  inches. 
This  was  done  in  order  to  give  more  room  for  the 
family  boiler,  which  is  fituated  at  £,  and  the  roafter, 
which  is  placed  on  the  other  fide  of  the  open 
chimney  fire-place  at  c. 

The  two  broad  fpaces  on  the  two  fides  of  the 
roafter,  by  which  the  fmoke  from  the  fire  below  it 
rifes  up  round  it  ; and  another  at  the  farther  end 
of  it,  by  which  the  fmoke  defcends,  are  diftin- 
gui(hed  by  dark  (hades,  as  are  alfo  the  two  fquare 
canals  by  which  the  fmoke  from  the  roafter,  and 
that  from  the  boiler,  rifes  up  into  the  chimney. 
The  top  of  the  grate  is  feen  which  belongs  to 
the  open  chimney  fire-place  ; it  is  reprefented  by 
horizontal  lines.  It  is  what  I have  called  a cottage 
grate , and  what  is  fold  in  the  (hops  under  that 
name.  The  retail  price  of  this  grate,  with  its 
fender  and  trivet,  is  ten  J. hillings  and  fix  pence.  The 
Carron  Company  entered  into  an  engagement  with 
vol.  1 lie  b r me 
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me  to  furnilh  them  by  wholefale  to  the  trade,  de- 
livered in  London,  at  j even  J. hillings  and  flx  pence.  A 
front  view  of  this  grate  may  be  feen  in  the  next 
figure.  As  this  figure  (89)  is  defigned  merely  for 
fhewing  where  the  different  parts  of  the  apparatus 
are  to  be  placed,  and  not  how  they  are  to  be  fitted 
up,  none  of  the  details  of  the  fetting  of  the  roafler- 
or  boiler  were  in  this  place  attempted  to  be  ex- 
preffed  with  accuracy.  Information  refpedting 
thofe  particulars  muff  be  collected  from  other  parts 
of  the  work. 

The  grate  reprefented  in  this  figure  is  calculated 
for  boiling  a pot,  or  a tea-kettle,  and  for  heating 
flat-irons  for  ironing.  Its  bottom  is  fo  contrived 
as  to  be  eafily  taken  away,  and  replaced.  By  re- 
moving it  at  night,  or  whenever  a fire  is  no  longer 
wanted,  the  coals  in  the  grate  fall  down  on  the 
hearth,  and  the  fire  immediately  goes  out.  This 
contrivance  not  only  faves  much  fuel,  which  other- 
wife  would  be  confumed  to  wafte,  but  it  is  alfo  very 
convenient  on  another  account  : As  all  the  coals 
and  allies  fall  out  of  the  grate  when  its  bottom  is 
removed,  on  replacing  it  again  the  grate  is  empty, 
and  ready  for  a new  fire  to  be  kindled  in  it. 

The  top  of  this  grate,  which  is  a flat  plate  of 
call-iron,  has  one  large  hole  in  it  for  allowing  the 
fmoke  to  pafs  upwards,  and  another,  behind  it, 
which  is  much  fmaller,  through  which  it  is  forced 
to  defend  into  what  has  been  called  a diving  flue , 
whenever  the  boiler  belonging  to  this  fire-place  is 
ufed  ; which  boiler  is  fufpended  in  an  hollow  cy- 
s finder 
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jn  derof  fheet-iron,  about  nf  inches  in  diameter, 
refembling  in  all  refpetfts  the  boilers  ufed  with  the 
regifter-ftoves  defcribed  in  the  tenth  chapter  of 
th  seflay. 

I intend,  as  foon  as  it  fhall  be  in  my  power,  to  pub- 
lifh  a particular  detailed  account  of  this  grate,  and 
alfo  of  feveral  others,  for  open  chimney  fire-places, 
which,  at  my  recommendation,  have  lately  been 
introduced  in  this  country ; in  the  mean  time  I 
avail  myfelf  of  this  opportunity  of  pointing  out 
one  fault  which  has  been  committed  by  almoft  all 
thofe  who  have  undertaken  to  fet  cottage-grates  in 
brick-work  : they  have  made  what  has  been  called 
the  diving  flue  much  too  deep.  It  is  more  than 
probable  that  the  name  given  to  this  flue  has  con- 
tributed not  a little  to  lead  them  into  this  error. 
When  properly  conftrudted  it  hardly  deferves  the 
name  of  a flue , for  it  ought  not  to  be  above  two 
inches  deep , meafured  from  the  under  furface  of  the 
flat  plate  of  caft-iron,  which  forms  the  top  of  the 
grate.  There  are  two  important  advantages  that 
refult  from  making  this  opening  in  the  brick-work 
for  the  paflfage  of  the  fmoke  very  fliallow  j — the  one 
is,  that  in  this  cafe  it  may  eafily  be  cleaned  out, 
when  coals  happen  to  fall  into  it,  by  accident, 
when  it  is  left  uncovered  ; — and  the  other  is,  that 
the  back  wall  of  the  fire-place,  againft  which  the 
fuel  burns,  may,  in  that  cafe,  be  made  thick  and 
ftrong,  and  not  fo  liable  to  be  deftroyed  by  the 
end  of  the  poker  in  ftirring  the  fire,  as  it  is  when 
there  is  an  hollow  flue  juft  behind  it. 

S B 2 
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Both  thefe  are  important  objects,  and  for  want 
of  due  attention  being  paid  to  them,  cottage 
grates  have,  to  my  knowledge,  often  been  difgraced 
and  rejected.  When  they  are  properly  fet  and 
properly  managed,  they  are  very  ufeful  fire-places 
wher£  coal  or  turf  is  burnt;  and  it  never  was  de- 
igned that  they  fliould  be  ufed  with  wood. 

When  kitchens  are  fitted  up  on  the  plan  here 
recommended,  in  places  where  wood  is  ufed  as  fuel, 
the  open  chimney  fire-place,  which  is  fituated  be- 
tween the  roafter  and  the  boiler,  may  be  con- 
ftrufted  of  the  form  reprefented  in  the  foregoing 
figure, but  without  any  fixed  grate;  and  the  wood 
may  be  burnt  on  andirons,  or  on  a fmall  move- 
able  gridiron-grate  placed  on  the  hearth. 

Thefe  gridiron- grates  are  very  fimple  in  their  con- 
ftruftion,  cheap,  and  durable ; and  they  make  an 
excellent  fire*  either  with  coals  or  turf,  or  with 
wood,  if  it  be  fawed  or  cut  into  fhort  billets.  Five 
of  thefe  grates  may  be  fee n at  the  houfe  of  the 
Royal  Inftitution ; one  in  the  great  le&ure-room, 
one  in  the  apparatus-room,  one  in  the  manager’s- 
room,  one  in  the  clerks  room,  and  one  in  the 
dining-room.  They  have  hitherto  been  made  of 
two  fizes  only,  namely,  of  16  inches  and  of  18 
inches  in  width,  in  front.  The  width  of  the  back 
.part  of  the  grate  is  always  made  juft  equal  to  half 
its  width  in  front,  and  the  two  doping  fides,  or  ends 
of  the  grate,  are  each  juft  equal  in  width  to  the 
back.  The  form  and  dimenfions  of  the  grate  de- 
termines the  form  and  dimenfions  of  the  open 
x chimney 
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chimney  fire-place  in  which  it  is  ufed,  for  the  back 
of  the  fire-place  muft  always  be  made  juft  equal  in 

J width  to  the  back  of  the  grate,  and  the  floping  of 
the  covings  muft  be  the  fame  as  the  floping  of  the 


dent  that  the  covings  and  backs  of  their  fire-places 
muft  make  an  angle  with  each  other  juft  equal  to 
120  degrees.  This  angle  I have  been  induced  to 
prefer  to  one  of  135  degrees,  which  I formerly  re- 
commended for  open  chimney  fire-places : the 
reafons  for  this  preference  will  be  fully  explained  in 
another  place.  To  give  them  here  would  take 
up  too  much  time,  and  would  moreover  be  foreign 
to  my  prefent  fubjedt. 

For  the  information  of  the  public,  and  to  pre- 
vent, in  as  far  as  it  is  in  my  power,  exorbitant  de- 
mands being  made  for  thefe  ufeful  articles,  I would 
j.uft  obferve,  that  the  fmalleft,  or  16  inch  gridiron- 
grate  t together  with  all  the  apparatus  belonging 
to  it,  ought  to  "coft,  by  retail,  no  more  than  /even 
Jhillings.  This  apparatus  confifts  of  a caft-iron  fen- 
der ; a trivet  for  fupporting  a boiler  or  a tea-kettle 
over  the  fire  ; and  a fmall  plate  of  caft-iron  (to  be 
fattened  into  the  back  of  the  chimney)  by  means  of 
which,  and  a fmall  bolt  or  nail,  the  grate  is  fattened 
in  its  place  on  the  hearth. 

■ The  fecond  fized,  or  18  inch  gridiron-grate,  with 
all  its  apparatus  (confifting  of  the  three  articles 
mentioned  above)  ought  to  be  fold,  by  retail,  for 

[even  findings  and  fix  pence. 


ends  of  the  grate. 


From  what  has  been'faid  of  the  proportions  of 
the  front,  back,  and  tides  of  thefe  grates,  it  is  evi- 


b b 3 


The 


358  Of  Kitchen  Fire-place^  and  Utenjils. 

The  wkolefale  price  of  thefe  articles,  at  the  Car- 
ron  Company’s  warehoufe  in  London  (Thames- 
ftreet,  near  Blackfriar’s-bridge)  to  the  trade  ; and 
to  gentlemen  who  buy  them  by  the  dozen  to  dif* 
tribute  them  to  the  poor,  is 
For  the  gridiron-grate,  N°  i.  with 7 fom  j,,im 
the  articles  belonging  to  it  3 
For  that  N°  2,  with  the  articles?  four /hillings 
belonging  to  it  - - * - 3 and fix  pence , 

Thefe  are  the  wholefale  and  retail  prices  which 
I fixed  with  the  agent  of  the  Carron  Company,  at 
their  works  in  Scotland,  in  the  autumn  of  the  year 
1800,  when  I made  a journey  there  for  the  pur* 
pofe  of  eftabl  filling  thefe  regulations;  and  when  I 
made  a prefent  to  the  Company  of  all  my  patterns 
which  I had  got  made  in  London,  and  which  had 
been  rendered  as  perfect  as  pofiible  by  previous  ex- 
periments— namely,  by  getting  callings  taken  from 
them  by  the  bell  London  founders,  and  altering 
them  occafionally,  till  they  were  acknowledged  to 
be  quite  complete. 

If  it  had  been  pofiible  for  me  to  have  done  more 
to  prevent  impofitions,  I fhould  have  done  it  with 
pleafure;  and  I fhould  have  felt  at  the  fame  time 
that  I had  done  no  more  than  what  it  was  my  duty 
to  do. 

But  to  return  from  this  long  digrefiion I (hall 
now  haften  to  finilh  my  account  of  the  means 
which  have  been  ufed  in  one  of  the  rooms  in  my 
houfe  (that  deltined  for  the  large  kitchen)  for  con* 
cealing  the  roafter  and  the  family  boiler* 

The 
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The  following  figure  is  an  elevation  of  that  part 
of  the  fide  of  the  room  where  thefe  implements  are 
concealed : 


0° 


The  open  chimney  fire-place,  and  the  front  of 
the  grate,  are  diftindly  fhewn  in  the  middle  of 
this  figure,  in  the  lower  part  of  it.  The  pannelled 
door,  immediately  above  the  mantle  of  the  chim- 
ney fire-place,  which  reaches  nearly  to  the  ceiling 
of  the  room,  ferves  to  fhut  up  a fmall  clofet,  with 
narrow  fhelves,  which  has  no  connection  with  culi- 
nary affairs,  but  is  ufed  for  putting  away  candie- 
B b 4 flicks. 
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flicks,  and  any  other  fmall  articles  ufed  in  houfe- 
keeping,  which  are  occafionally  laid  by  when  not 
in  a<flual  ufe.  The  two  other  pannelled  doors  by 
the  fide  of  it  ferve,  the  one  (that  on  the  right  hand) 
for  concealing  the  roafler — and  the  other  for  com 
cealing  the  family  boiler. 

The  two  (fhorter)  pannelled  doors,  on  the  right 
and  left  of  the  open  chimney  fire-place,  and  on 
the  fame  level  with  it,  ferve  for  concealing  the 
fire-place  doors,  and  afh-pit  doors  of  the  clofed 
fire-places  of  the  roafler,  and  of  the  boiler. 

The  fleam  from  the  boiler  (after  palling  through 
the  fleam-difhes,  when  they  are  ufed)  is  carried 
off  by  a tin  tube  into  a fmall  canal,  which  conveys 
it  into  the  chimney  in  fuch  a manner  that  no  part 
of  it  comes  into  the  room.  The  fleam  from  the 
roafler  is  carried  off  in  like  manner  by  its  fleam- 
tube. 

If  a void  fpace,  about  2 or  3 inches  in  depth, 
be  left  between  the  outfide  of  the  door  of  the  roafl- 
er, and  the  infide  of  the  pannelled  door,  which 
fhuts  it  up  and  conceals  it,  and  if  this  pannelled 
door,  be  lined  on  the  infide  with  thin  fheet-iron, 
the  procefs  of  roafling  may  be  carried  on,  with  per- 
fect fafety,  with  this  door  fhut.  And  if  fimilar 
precautions  be  ufed  to  defend  the  other  pannelled 
doors  from  tne  heat,  they  may  alfo  be  kept  fhut, 
while  the  proceffes  of  boiling  and  roafling  are  ac- 
tually going  on. 

By  thefe  means  it  would  be  poffible  to  prepare  a 
dinner,  for  a large  company  in  a room  where  there 

fhould 
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fhould  be  no  appearance  of  any  cooking  going  on. 
But  I lay  no  ftrefs  on  this  particular  advantage  re- 
fulting  from  this  arrangement  of  the  culinary  ap- 
paratus. The  real  advantage  gained  by  it  is  this, 
that  the  kitchen  is  left  an  habitable , and  even  an 
elegant  roomy  when  the  bufinefs  of  cooking  is  over. 

The  kitchen  in  Heriot’s  Hofpital  at  Edinburgh, 
which  was  fitted  up  in  the  autumn  of  the  year 
1800,  is  arranged  in  this  manner ; with  this  dif- 
ference however,  that  all  the  pannelled  doors  are 
omitted.  The  boiler  is  fhut  up  by  a door  of  Iheet- 
iron,  japanned  3 and  the  door  of  the  roafter,  and 
the  two  fire-place  doors,  and  two  afh-pit  regifter 
doors,  are  expofed  to  view. 

As  the  brick-work  is  white  walked,  and  kept 
clean,  and  as  the  doors  are  all  either  japanned 
black  or  kept  very  clean,  the  whole  has  a neat 
appearance. 

The  roafter  and  principal  boiler  in  the  great  kit- 
chen of  the  houfe  of  the  Royal  Inftitution,  are 
put  up  nearly  in  the  fame  manner  as  thofe  in 
Heriot’s  Hofpital,  excepting,  that  in  the  former 
there  is  a hot-clofet,  which  is  fituated  immediately 
above  the  roafter,  whereas  there  is  none  belonging 
to  the  latter. 

In  one  of  the  kitchens  in  my  houfe,  there  is — 
in  the  place  of  the  roafter — a roafting  oven,  with 
a common  iron  oven  of  the  fame  dimenfions  placed 
dire&ly  over  it,  and  heated  by  the  fame  fire. 

The  door  of  my  roafter,  and  that  of  my  roafting 
oven,  are  made  Angle,  of  thin  fheet-iron,  and  they 

are 
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are  covered  on  the  outfide  with  pannels  of  wood, 
for  confining  the  heat,  Inftead  of  doors  to  their 
clofed  fire-places,  I ufe  fquare  Hoppers,  made  of 
fire-ftone,  or  hard  fire-brick,  faftened  to  flat  pieces 
of  fheet-iron ; to  which  knobs  of  wood  are  fixed, 
which  ferve  inftead  of  handles. 

Thefe  Hoppers  an  fiver  for  confining  the  heat 
quite  as  well,  and  perhaps  even  better,  than  double 
doors,  and  they  coft  much  lefs.  They  are  fitted 
into  fquare  frames  of  caft-iron,  (nearly  fimilar  to 
that  reprefented  in  the  figure  91 ) which  are  firmly 
fixed  in  the  brick  work  by  means  of  projecting 
flanches,  which  are  call  with  them.  The  front 
edge  of  this  frame,  or  door-way,  is  ground,  and 
made  perfectly  level,  and  the  plate  of  fheet-iron 
which  forms  a part  of  the  Hopper  being  made 
quite  flat,  flruts  againft  the  front  edge  of  this  door- 
way, and  clofes  the  entrance  into  the  fire-place  with 
the  greateft  accuracy. 

The  entrance  into  the  alh-pit  is  likewife  clofed 
by  a ftopper,  which  is  fo  contrived  as  to  ferve  oc- 
cafionally  as  a regifter  for  regulating  the  quantity  of 
air  admitted  into  the  fire-place. 

As  this  Regifter -fiopper , for  the  afh-pit  of  a 
fmall  clofed  fire-place,  is  very  fimple  in  its  con* 
ftrudtion,  and  as  I have  found  it  to  anfwer  very 
well  the  purpofe  for  which  it  was  contrived,  I fhall 
prefent  the  reader  with  the  following  fketch  of  it ; 
which  will,  I truft,  be  fufficient  to  enable  a work- 
man of  common  ingenuity  to  conftrudt,  without 
difficulty,  the  thing  which  is  reprefented. 

Fk- 
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The  box,  with  a flanch  at  each  of  its  ends,  forms 
the  door-way  into  the  afti-pit  ; it  is  of  caft-iron, 
and  its  opening  in  front  is  7 1 inches  wide,  and 
3I  inches  high.  It  is  concealed  in  the  brick-work 
in  fuch  a manner  that  its  front  edge  only  is  feen, 
projecting  about  4-  of  an  inch  before  the  brick- 
work. 

When  the  regifter-ftopper  belonging  to  this 
door-way,  (which  is  (hewn  in  this  figure)  ispufhed 
quite  home,  its  flat  plate  comes  into  contact 
with  the  front  edge  of  the  door-way,  and  clofes 
the  paflage  into  the  afh-pit  fo  completely  that 
no  air  can  enter.  By  withdrawing  this  ftopper 
more  or  lefs,  more  or  lefs  air  is  admitted. — The 
narrow,  thin,  elaftic  bands  of  iron,  the  ends  of 
which  are  fattened  by  rivets  to  the  flat  plate  of  the 
ftopper,  ferve  to  confine  the  ftopper  in  any  fitua- 
tion  in  which  it  is  placed,  which  fervice  they  are 
enabled  to  perform  (in  confequence  of  their  elaf- 
ticity,  and  of  their  peculiar  fhape)  by  prefling 
againft  the  fides  of  the  door- way. 


The 
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The  only  objedion,  that  I am  acquainted  with, 
to  this  kind  of  regifter  for  the  door-way  of  the 
afh-pit  of  a fmall  clofed  fire-place,  is,  that  it  is  not 
quite  fo  eafy  to  fee  the  precife  ftate  of  the  regifter 
as  it  is  when  the  air  is  admitted  through  an  hole  in 
the  front  of  the  afh-pit  door,  in  the  ufual  manner; 
but  this  objedion  is  of  no  great  importance,  efpe- 
cially  as  means  may  eafily  be  devifed  to  remedy 
that  trifling  defed. 

The  door- way  frames  to  all  the  clofed  fire-places 
in  my  own  kitchen,  are  in  all  refpeds  like  that  re- 
prefented  in  the  foregoing  figure  (91)  with  this 
difference  only,  that  they  are  5 inches  high  inftead 
of  being  3!  inches  in  height.  An  account  has 
already  been  given  of  the  manner  in  which  their 
ftoppers  were  conftruded. 

It  is  right  that  the  reader  fhould  be  informed, 
that  although  I have  made  ufe  of  ftoppers  to  clofe 
the  paffage  into  each  of  the  clofed  fire-places  in 
my  own  kitchen,  yet  very  few  perfons  have  adopted 
this  Ample  and  cheap  contrivance.  The  reafon 
why  it  has  not  come  into  more  general  ufe  might 
eafily  be  explained  ; but  I fancy  it  will  be  beft  that 
I fhould  fay  nothing  now  on  that  fubjed.  Inftead 
of  recommending  what  nobody  would  find  much 
advantage  in  furnifhing  at  a fair  price,  it  will  be 
more  wife  and  prudent  to  give  a fhort  defcription  of 
a more  complicated,  more  elegant,  and  more  expen- 
five  contrivance,  which  has  already  found  its  way 
into  the  lhops  of  feveral  of  the  raoft  refpedable 
ironmongers  in  London  : As  this  contrivance  has 

often 
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often  been  ufed,  and  has  always  been  found  to 
anfwer  perfe&ly  well,  I can  venture  to  recommend 
it  to  all  thofe  to  whom  an  additional  expence  of  a 
few  fhillings,  or  a guinea  or  two,  in  fitting  up  a 
kitchen,  is  not  confidered  as  an  objeft  of  im- 
portance. 


AJhort  defer iption  of  a Double-door  for  a clofed 
fire-place. 

The  following  figure  (which  is  drawn  to  a fcale 
of  four  inches  to  the  inch)  reprefents  an  horizontal 
feftion  of  one  of  thefe  double-doors,  and  alfo  of 
a part  of  the  brick-work  in  which  it  is  fet : 
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A,  is  the  infide  door,  and  B is  the  outfide  door 
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. — Thefe  doors  are  fo  connected  * by  means  of  a 
crooked  rod  of  iron/,  and  the  two  joints  £ and  h, 
that  when  the  out  fide  door  is  opened,  or  fhut,  the 
infide  door  is  neceffarily  opened,  or  fhut,  at  the 
fame  time.  The  infide  door,  which  is  of  caft- 
iron,  and  near  \ an  inch  in  thicknefs,  is  moveable 
on  two  pivots,  one  of  which  is  reprefented  at  e . 
The  outfide  door  is  moveable  on  two  hinges,  one  of 
which  is  fhewn  at  d. 

c,  is  the  latch  by  which  the  outfide  door  is  faf- 
tened.  This  is  of  fuch  a form  that  it  may  be  ufed 
as  a latch,  and  may  ferve  at  the  fame  time  as  an 
handle  for  opening  and  fhut  ting  the  door. 

The  door-way,  which  is  of  caft-iron,  is  in  the 
fhape  of  an  hollow  truncated  quadrangular  pyramid, 
with  a fianch  in  front,  about  an  inch  wide  ; which 
fianch,  when  feen  in  front,  feems  to  form  a kind  of 
frame  to  the  outfide  door,  the  fianch,  which  is 
about  l of  an  inch  in  thicknefs,  projecting  be- 
fore the  vertical  front  of  the  brick-work. 

/,  m,  n,  0,  reprefents  an  horizontal  feftion  of 
this  caft-iron  door- way.  The  brick-work  in  which 
it  is  fet  is  diftinguiihed  by  diagonal  lines. 

k,  is  the  pafifage  leading  to  the  fire-place  ; it  is 
6 inches  wide,  in  the  clear,  from  mton-, — 5 inches 
high,  and  6 inches  long ; meafured  from  the  infide  of 
the  infide  door, when  it  is  fhut,  to  the  hither  ends  of 
the  openings  between  the  iron  bars  of  the  fire-place; 
through  which  openings  the  air  comes  up  from  the 
afh-pit  into  the  fire-place.  The  hither  ends  of 
thefe  bars,  (five  in  number)  are  reprefented  in  the 
figure ; They  are  each  diftinguifhed  by  the  letter/. 

The 
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The  opening  of  the  infide  door-way  is  6 inches 
wide,  and  5 inches  high  in  the  clear  ; and  the  door 
itfelfis  6£  inches  wide,  and  5 £ inches  high. 

The  outfide  door-way  is  10  inches  wide,  and  9 
inches  high,  in  the  clear ; and  the  door,  which  is 
about  of  an  inch  in  thicknefs,  is  10  £ inches 
wide,  and  9 £ high.  The  extreme  width  of  the 
door-frame  to  the  outward  edge  of  the  flanch.  is 
12  £ inches,  and  its  extreme  height  is  1 1 £ inches. 

The  two  ftraps  of  iron  to  which  the  hooks  of  the 
hinges  of  the  outfide  door  are  faftened,  pafs  through 
two  holes  in  the  flanch,  provided  for  them  in  caft- 
ing  the  door-way,  and  are  rivetted  to  the  Hoping 
fide  of  the  door-way  on  the  left  hand  fide  of  it. 

Thefe  holes  are  each  -£  of  an  inch  in  length  from 
top  to  bottom,  and  about  f of  an  inch  in  width. 
There  is  another  fimilar  hole  in  the  flanch  on  the 
oppofite  fide  of  the  door-way,  through  which  a 
flrap  of  iron  pafTes,  the  end  of  which  projeding 
forward  before  the  level  of  the  front  edge  of  the 
door-way,  ferves  as  a catch  or  hook,  into  which 
the  latch  of  the  door  falls,  when  the  door  is  clofed. 

Thefe  three  holes  in  the  fide  flanches  of  the  door- 
way are  diftindtly  reprefented  in  the  following 
figure,  which  is  an  elevation,  or  front  view  of  this 
dopr-way,  without  its  doors  : 


Fig. 


It  appears  by  this  figure,  but  ftill  more  diftinct- 
iy  by  the  lafl  (92.)  that  the  flanch  or  front  of  this 
door-way  is  not  quite  flat.  It  is  raifed  at  its  in- 
ward edge,  which  projects  forward  about  | of  an 
inch.  This  projecting  rim,  which  is  caft  as  thin 
as  poflible,  is  ground  upon  a flat  fand-ftone,  and 
made  quite  level,  in  order  that  the  outfide  door, 
which  is  flat,  by  (hutting  againft  the  front  of  this 
projecting  edge,  may  dole  the  opening  into  the 
fire-place  with  the  greatefl  poflible  accuracy. 

It  will  likewife  be  remarked  on  examining  this 
figure  (93.)  with  attention,  that  the  opening  which 
is  clofed  by  the  infide  door  is  not  precifely  in  the 
middle  of  the  vertical  flat  furface  againft  which 
vol.  hi,  c c that 
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that  door  (huts,  being  lituated  a little  above  the 
middle  of  it.  This  particular  arrangement  has 
been  found  to  be  of  confiderable  ufe,  as  it  ferves 
to  prevent  fmall  pieces  of  coal  from  getting  between 
the  infide  door  and  that  flat  furface,  when  the  door 
is  fhut. 

Thefe  double  doors  (of  a fize  larger  than  that  ' 
reprefented  by  the  two  preceding  figures)  have 
lately  been  introduced  in  a confiderable  number 
of  hot-houfes  in  the  neighbourhood  of  London; 
and  I have  been  told  by  feveral  perfons  who  have 
tried  them,  that  they  have  been  found  very  ufeful 
indeed.  I was  lately  allured  by  a very  refpedtable 
gardener,  who  has  adopted  them  in  all  his 
hot-houfes,  that  lince  he  has  ufed  them,  and  the 
regifter  afh-pit  doors  which  belong  to  them,  and 
are  always  fold  with  them,  and  lince  he  has  altered 
the  conftrudion  of  his  fire-places,  his  confumption 
of  coals  has  been  little  more  than  half  as  much  as 
it  ufed  formerly  to  be. 

In  fetting  thefe  double  doors  in  brick-work^ 
great  care  fliould  always  be  taken  to  make  the  en- 
trance into  the  fire-place  of  fome  confiderable 
length,  or  to  keep  the  hither  ends  of  the  iron  bars 
on  which  the  fuel  burns,  at  fomediftance  from  the 
infide  door ; otherwife,  if  the  burning  fuel  be  near 
that  door,  it  will  heat  it  and  its  frame  red  hot, 
which  will  foon  deitroy  their  form,  and  prevent  the 
door  from  doling  the  entrance  of  the  fire-place  1 I , 
with  accuracy.  j 1 ( 

I have  found  it  to  be  a good  general  rule  to  ■ . 
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place  the  hither  ends  of  the  bars,  which  form  the 
grate  of  the  fire-place,  as  far  beyond  the  infide 
door,  as  that  door-way  is  wide,  in  the  clear.  And 
it  will  be  found  to  be  an  excellent  precaution  to 
defend  the  door  from  the  heat,  if  that  part  of  the 
paflage  into  the  fire-place  which  lies  beyond  the 
infide  door,  be  kept  conflantly  rammed  quite  full 
of  fmall  coals ; or,  what  would  be  ftill  better,  of 
coal-dufl,  mixed  up  with  a certain  proportion  of 
moift  clay. 

I have  already,  in  a former  part  of  this  Effay, 
mentioned  how  neceffary  it  is  in  fetting  double 
doors  in  brick-work,  to  take  care  to  majk  the  far- 
ther end  of  the  door-way,  in  fuch  a manner  (by 
means  of  bricks  interpofed  before  it,  or  between  it 
and  the  fire)  that  the  rays  from  the  burning  fuel 
may  never  fall  on  it.  The  manner  in  which  this 
is  to  be  done  is  clearly  reprefentea  in  the  figure  92. 

All  thefe  precautions  for  preventing  thefe  double 
doors  from  being  injured  by  exceffive  heat,  will  be 
the  more  neceffary  in  proportion  as  the  fire-places 
are  larger  to  which  they  belong. 

There  is  one  effential  part  of  this  apparatus, 
which,  for  want  of  room,  was  omitted  in  the  two 
laft  figures ; — that  is,  the  (traps  of  wrought  iron, 
by  means  of  which  the  door-way  is  firmly  fixed  in 
the  brick-work ; but  this  omiffion  can  be  of  no 
confequence,  as  every  common  artificer  will  know, 
without  any  particular  directions,  how  that  part  of 
the  work  fhould  be  executed.  Thefe  (traps  muft 
of  courfe  be  fattened  to  the  ca(t-iron  door-way  by 
means  of  rivets. 
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CHAP.  XV. 

Apology  for  the  great  length  of  this  EJJ'ay. — Regret 
of  the  Author  that  he  has  not  been  able  to  publifh 
plans  and  defcriptions  of  the  various  culinary  inven- 
tions that  have  lately  been  put  up  in  the  Kitchen  be- 
longing to  the  Houfe  of  the  Royal  Injlitution , and 
in  the  Kitchen  of  Heriot's  Hofpital  at  Edinburgh. — 
A Jhort  account  of  a Boiler,  on  a new  conjl ruc- 
tion, lately  put  up  at  the  Houfe  of  the  Royal  Infti- 
t ut ion , for  the  purpofe  of  generating  steam 
for  warming  the  Great  Lecture  Room. — This  Boiler 
would  probably  be found  very  life  fill  for  Steam  En- 
gines.— An  account  of  a Contrivance  for  preventing 
metallic  Steam-tuees  from  being  injured  by  the 
alternate  expanfion  and  contraction  of  the  metal  by 
heat  and  cold. — -An  account  of  a fimple  Contrivance 
which  ferves  as  a fubjlitute  for  Safety-valvf.s. 

I cannot  finifh  this  Effay  without  apologizing 
for  the  great  length  of  it.  I had  no  idea  when 
I began  it  that  it  would  ever  have  grown  to  fuch 
a voluminous  fize,  but  I am  not  confcious  of 
having  inferted  any  thing  that  could  well  have  , 
been  omitted. 

I was  very  deiirous  of  laying  before  the  Public 
compleat  plans  and  defcriptions  of  the  various 
culinary  inventions  that  have  lately  been  put  up 
in  the  Great  Kitchen  of  the  houfe  of  the  Royal 
Iaftitution,  in  Albemarle-ftreet ; and  all'o  of  thofe 
* ereded 
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eredfed  in  Heriot’s  Hofpital  at  Edinburgh,  in  the 
autumn  of  the  year  1800;  but  my  Ray  in  this 
country  will  be  too  fhort  for  me  to  undertake  fo 
confiderable  a work  at  this  time.  I am  happy, 
however,  that  thefe  new  contrivances,  feme  of 
which  have  already  been  proved  to  be  very  ufeful, 
are  fituated  in  places  of  public  refort,  where  per- 
Ions  defirous  of  examining  them  may  at  ail  times 
obtain  free  admiflion. 

There  are  alfo  feveral  other  new  and  ufeful  con- 
trivances at  the  houfe  of  the  Royal  InRitution, 
which  I ihould  have  had  great  pleafure  in  laying 
before  the  public,  had  it  been  in  my  power ; as  I 
am  perfuaded  that  correct  accounts  of  them  would 
have  been  very  acceptable  to  men  of  fcience,  and 
to  all  thofe  who  take  pleafure  in  promoting  new 
and  ufeful  mechanical  improvements. 

I fliould,  in  particular,  have  been  very  glad  to 
have  given  plans  and  deferiptions  of  all  the  various 
parts  of  the  Ream-apparatus  that  has  been  put  up 
for  the  purpofe  of  warming  the  Great  Ledture 
Room.  The  boilers  for  generating  the  Ream  are, 
if  I am  not  much  mifiaken,  well  worthy  of  the  at- 
tention of  thofe  who  make  ufe  of  Ream-engines ; 
and  as  the  fubjedt  is  of  infinite  importance  in  this 
great  manufacturing  country,  where  the  numerous 
advantages  which  reful t from  the  ufe  of  machinery 
are  known,  and  every  day  more  and  more  felt  by 
individuals,  and  by  the  public,  I cannot  refiR  the 
ip-on?  inclination  which  I feel,  to  attempt,  in  a 

c c 3 few 
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few  words,  to  give  a general  idea  of  this  con*' 
trivance.  Thofe  who  wifh  to  know  more  of  the 
matter,  may  get  all  the  information  refpedling  it 
which  they  can  want,  by  applying  at  the  houfe  of 
the  Royal  Inftitution. 


A fl;ort  account  of  the  Boilers  lately  put  up  at  the 
Houfe  of  the  Royal  Inftitution  for  generating 
steam  for  warming  the  Great  Lecture  Room. 

Over  an  oblong  clofed  fire-place,  furnifhed 
with  double  doors,  afh-pit  regifter  door,  &c.  are 
placed  two  cylinders  of  copper,  laid  down  hori- 
zontally, by  the . fide  of  each  other,  over  the  fire, 
each  cylinder  being  1 5 inches  in  diameter  and  48 
inches  long. — Immediately  over  thefe  two  cylin- 
ders, and  refting  on  them,  are  placed  two  other  cy- 
linders of  copper,  of  the  fame  length  and  diameter ; 
and  over  thefe  laft,  and  refiling  on  them , are  placed 
two  other  like  cylinders,  making  fix  cylinders  in 
the  whole,  all  made  of  the  fame  material,  and 
being  of  the  fame  dimenfions. 

The  fire-place  being  fituated  under  the  hither 
ends  of  the  two  lower  cylinders,  the  flame  runs 
along  under  them  to  their  farther  ends,  where  it 
pafles  upwards,  and  comes  forward  between  the 
upper  fide  of  the  two  lower  cylinders,  and  the 
lower  fides  of  the  two  cylinders  immediately  above 
them.  Being  arrived  at  the  front  wall  of  the 
brick-work,  it  there  rifes  up  again,  and  then  pafles 

along 
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along  horizontally  between  the  two  middle  cylin- 
ders, and  the  two  upper  cylinders,  till  it  comes  to 
the  back  wall , and,  palling  up  by  the  farther  ends 
of  the  upper  cylinders,  it  comes  forwards  hori- 
zontally, for  the  laft  time,  in  an  arch,  or  vault  of 
brick-work,  which  covers  the  two  upper  cylinders. 
Being  arrived  once  more  at  the  front  wall  of  the 
brick-work,  it  there  enters  a canal,  (furnifhed 
with  a good  damper)  by  which  it  goes  off  into  a 
neighbouring  chimney. 

Thefe  cylinders  are  confined  in  their  places  by 
being  placed  in  pairs,  over  each  other,  between 
two  parallel  vertical  walls,  which  are  built  juft  fo 
far  afunder  as  to  admit  two  cylinders,  placed  hori- 
zontally, by  the  fides  of  each  other  5 and  the  flame 
is  prevented  from  finding  its  way  upwards  between 
the  two  cylinders  which  lye  by  the  fides  of  each 
other,  or  between  the  outfides  of  thofe  cylinders 
and  the  fides  of  the  vertical  walls  with  which  they 
are  in  contact,  by  filling  up  the  joining  between 
them  with  good  clay,  mixed  with  fmall  pieces  of 
fire-bricks. 

The  farther  ends  of  all  the  cylinders  are  clofed 
op,  and  all  the  tubes  which  are  neceflary  for  the 
admifiion  of  water,  and  for  the  paflage  of  the 
fteam,  are  fixed  to  a circular  plate  of  metal  which 
clofes,  (by  means  of  flanches  and  fcrews)  the  front 
ends  of  the  cylinders. 

In  confequence  of  this  particular  arrangement 
it  will  be  perfectly  eafy  to  make  all  the  cylinders 
of  caji-iron , even  when  thefe  boilers  are  deitined 
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for  deam-engines  of  the  larged  dimenfions.  The 
number  of  fets  of  cylindrical  boilers,  which  in  each 
cafe  it  will  be  neceflary  to  put  up,  mud  be  deter- 
mined by  the  fize  of  the  cylinders,  and  by  the 
quantity  of  deam  that  will  be  wanted.  Six  cy- 
lindrical boilers  put  up  in  a feperate  mafs  of 
brick-work,  in  the  manner  above  defcribed,  I 
call  one  Jet. 

It  will  always  be  found  to  be  very  advantageous 
to  have  at  lead  three  or  four  fets  of  cylindrical 
boilers  to  each  deam  engine,  indead  of  having  one 
fet  of  larger  cylinders ; and  this  not  only  on  ac- 
count of  the  wear  and  tear  of  fmall  fire-places  being 
incomparably  lefs  expenfive  than  in  thofe  which 
are  large  ; but  alfo  on  account  of  the  economy  of 
fuel  which  will  be  derived  from  that  arrangement, 
and  the  great  convenience  that  will  be  found  to 
refult  from  the  ufe  of  fmall  boilers,  which  may 
at  any  time  be  heated  and  made  to  boil  in  a very 
few  minutes ; and  from  the  advantage  of  being 
able  at  all  times  to  regulate  the  number  of  fets  of 
boilers  in  ufe,  to  the  load  on  the  engine. 

It  is  quite  impoffible  to  make  a fmall  fire  in  a 
large  fire-place,  without  a great  lofs  of  heat;  but 
by  having  a number  of  fmall  feparate  fire-places, 
an  engine  may  be  made  to  work  with  a light  load, 
with  almod  as  fmall  a proportion  of  fuel  as  when 
it  is  made  to  perform  its  full  work.- — But  to  re- 
turn to  our  cylindrical  boilers. 

The  two  lower  cylinders,  and  thofe  two  which 
lie  immediately  over  them,  beir  g dedined  for  the 
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generation  of  fleam,  are  kept  constantly  about 
half  full  of  water,  which  water  they  receive, 
already  hot,  from  the  two  upper  cylinders ; in 
which  laft  the  water  Ihould  never  boil. 

Theft  npper  cylinders  communicate,  by  an 
open  pipe,  with  a refervoir  of  water  which  is 
fituated  feveral  feet  above  them,  conftquently,  as 
fail  as  they  furnifh  water  to  the  four  cylinders 
which  lie  below  them,  that  water,  fo  furnifhed,  is 
immediately  replaced  by  water  which  comes  from, 
the  refervoir  above. 

As  the  pipe  which  brings  this  water  from  the 
refervoir  enters  the  cylinders  fome  confiderable 
diftance  below  their  centers,  and  as  the  pipes 
which  convey  the  water  from  them  to  the  cylin- 
ders below  are  fixed  in  their  centers,  as  cold 
water  is  heavier  than  warm  water,  it  is  evident 
that  the  water  which  enters  them  cold  from  the 
refervoir,  will  take  its  place  at  the  lower  parts  of 
theft  cylinders,  while'  only  the  lighter,  hot  water, 
will  be  furnifhed  to  the  cylindrical  boilers  be- 
low. 

The  method  of  regulating  the  ad  million  of  wa- 
ter into  the  boilers  below,  where  the  fleam  is  ge- 
nerated, is  fo  well  known,  that  it  would  be  lu- 
perfluous  to  give  a particular  account  of  it. 

In  the  fet  of  boilers  that  has  been  put  up  at 
the  houfe  of  the  Royal  Inflitution,  the  open  ends 
of  all  the  cylinders  are  on  one  fide,  that  is  to  fay, 
they  all  come  through  the  front  wall  of  the  brick- 
work. This  arrangement  was  rendered  neceflary 
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in  that  particular  cafe,  by  local  circumftances ; it 
would  however  have  been  better  if  only  the  lower 
and  upper  pairs  of  cylinders  had  come  through 
the  front  wall,  and  the  open  ends  of  the  middle 
pair  had  pafled  through  the  back  wall ; for  in  that 
cafe  it  would  have  been  eafier  to  provide  a paflage 
i"or  the  flame  round  the  ends  of  the  middle  cy- 
linders. 

One  evident  advantage  that  will  be  derived 
from  conftrudting  fteam-engine  boilers  on  the 
principles  here  recommended  is,  their  fuperior 
Arength  to  refill  the  efforts  of  the  fleam ; which 
will  render  it  poflible  to  ufe  very  thin  fheet-cop- 
per,  or  Iheet-iron,  in  conftrudling  them,  when 
they  are  made  of  thofe  materials.  Another  ad- 
vantage will  be  the  great  facility  of  removing  and 
repairing  any  of  the  cylinders  which  may  happen 
to  leak,  or  which  may  be  found  to  be  damaged, 
or  worn  out.  When  feveral  fets  of  cylinders  are 
put  up  for  the  fame  engine  (which  I would  always 
recommend,  even  for  engines  of  the  fmalleft  fize) 
any  of  thefe  occafional  repairs  may  be  made  with- 
out flopping  the  engine. 

If  thefe  cylindrical  fleam  boilers  Ihould  be  found 
to  be  ufeful  for  fleam  engines,  they  cannot  fail  to 
be  equally  fo  for  generating  fleam  for  heating  dy- 
ers coppers  by  means  of  fleam, — for  bleaching  by 
means  of  fleam ; and  in  general  for  every  pur- 
pole  where  fleam  is  wanted  in  large  quantities. 

They  mull,  I think,  be  peculiarly  well  adapted 
for  dyers  ; for  as  water  iefs  hot  than  boiling  water 
9 is 
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is  frequently  wanted  by  them  in  the  courfe  of 
their  bufmels,  the  upper  cylinders  will  at  all  times 
afford  a plentiful  fupply  of  warm  water  j which 
mav,  without  the  fmalleft  inconvenience,  be 
drawn  off  whenever  it  is  wanted. 

To  prevent,  in  the  moft  effectual  manner,  the 
lofs  of  heat  which  is  occafioned  by  the  paffage  of 
fteam  through  the  fafety-valve,  that  fleam  which 
fo  efcapes  out  of  the  boiler  may  be  carried  off  in 
a tube  provided  for  that  purpofe,  and  conducted 
into  the  upper  cylinders,  or  into  the  refervoir 
which  feeds  them.  In  doing  this,  care  muff  be 
taken  to  caufe  the  fteam  to  defend  perpendicu- 
larly from  the  height  of  eight  or  ten  feet,  before  it 
enters  the  water  where  it  is  intended  that  it  ftiould 
be  condenfed  ; and  the  end  of  the  tube  through 
which  the  fteam  defeends  and  enters  the  water, 
fhould  be  plunged  to  a certain  depth  below  the 
ftirface  of  the  water. 

I fhall  finifh  this  chapter,  and  conclude  this 
effay,  by  giving  a fhort  defeription  of  two  very 
fimple  contrivances,  which  have  been  put  in  prac- 
tice at  the  houfe  of  the  Royal  Inftitution,  and 
which  have  been  found  to  be  very  ufeful.  The 
one  is  a contrivance  for  preventing  moft  effedtu- 
ally  the  bad  effeCts  of  the  alternate  expanfion  and 
contraction  by  heat  and  cold  of  the  metallic  tubes 
which  are  ufed  in  conveying  fteam  to  a coniider- 
able  diftance  ; and  the  other  is  a fubftitute  for 
fafety-valves  in  an  apparatus  for  heating  rooms  by 
means  of  fteam  > 

Of 
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Of  the  means  that  may  be  ufed  for  preventing  metallic 
feam-tubes,  of  confiderable  length,  from  being  injured 
by  the  alternate  expanjion  and  contraction  of  the 
metal  by  the  different  degrees  of  heat  and  cold  to 
•which  thofe  tubes  are  occafionally  expofed. 

We  will  fuppofe  the  tube  in  queflion  to  be  of 
copper,  and  eight  inches  in  diameter  (which  is  the 
fize  of  that  ufed  for  warming  the  Great  Ledture 
Room  at  the  Royal  Inftitution).  Let  this  tube  be 
made  in  lengths  of  ten  feet,  and  inftead  of  joining 
the  ends  of  thefe  tubes  together,  immediately,  to 
form  one  long  tube,  let  a very  fhort  tube,  or  cy- 
linder, of  only  one  or  two  inches  in  length,  and 
24  inches  in  diameter,  clofed  at  each  end  with  a 
flat  circular  plate  of  fheet-copper,  like  the  head 
of  a drum,  be  interpofed  between  their  joinings, 
Thefe  two  circular  fheets  of  copper,  which  form 
two  ends  of  this  very  fhort  cylinder,  mud  be  per-? 
forated  in  their  centers  with  holes  eight  inches  in 
diameter,  to  give  a paflage  to  the  Ream,  and  the 
ends  of  the  tubes  mud  be  firmly  fattened  to  them 
by  means  of  Ranches  and  rivets. 

The  following  figure,  which  reprefents  an  out- 
line of  a portion  of  a fleam-tube  conftrudted  in 
this  manner,  will  give  a clear  idea  of  this  con-* 
fri  vance. 


a,  b. 
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a,  b,  are  portions  of  two  of  the  tubes  which  are 
united  together  by  means  of  the  fhort  flat  cylin- 
der c. 

Now  if  we  fuppofe  one  of  thefe  tubes  (10  feet 
long)  to  be  immoveably  fixed  in  the  middle  of  its 
length  to  a beam  of  wood,  or  to  a folid  wall,  the 
increafe  or  diminution  of  the  length  of  each  half 
of  it,  arifing  from  its  being  occafionally  heated  to 
the  temperature  of  boiling  water,  by  fleam,  or 
cooled  to  th~  mean  temperature  of  the  air  of  the 
atmofphere,  being  free,  will  caufe  its  two  ends  to 
pufh  inwards,  or  to  draw  outwards,  the  two  flat 
ends  of  the  two  neighbouring  fhort  cylinders  to 
which  they  are  attached ; and  as  thefe  fhort  cy- 
linders are  24  inches  in  diameter,  while  the  tube 
is  only  8 inches  in  diameter,  the  elafticity  of  the 
large  circular  thin  plates  of  metal  will  allow  it  to 
be  prefled  inwards,  or  drawn  outwards,  without 
injury,  much  more  than  will  be  neceflary  in  order 
to  give  room  for  the  expanfions  and  contraftions 
of  the  tubes. 

Hence  it  appears,  that  by  this  Ample  con- 
trivance, fleam  may  be  conveyed  to  any  diftance, 
however  great,  in  clofed  metallic  tubes,  without 
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any  danger  of  injury  to  the  tubes  from  the  expan* 
fions  and  contractions  of  the  metal. 

A Jhort  dejcription  of  a contrivance  which  ferves  in- 
Jlead  cf  fafety-valves  for  a feam-apparatus  which 
is  ufed  for  heating  the  great  Left  lire  Room  at  the 
houfe  of  the  Royal  Inf  i tut  ion. 


The  following  figure,  which  reprefents  a vertical 
fe£tion  of  this  contrivance,  will  give  a clear  idea 
of  it,  and  of  the  manner  in  which  it  acts. 


a,  and  b,  are  two  cylinders  of  copper  6 inches 
in  diameter,  and  6 inches  in  length,  placed  in  an 
ere«£ t pofition.  The  cylinder  a , is  clofed  both 

above  and  below ; — the  cylinder  b,  is  clofed  be* 
low,  but  is  open  above. 


The 
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The  femi-circular  tube  d,  which  is  reprefented 
filled  with  water,  ferves  to  conned  the  two  cylin- 
ders together. 

By  the  tube  r,  the  water  which  refults  from 
the  condenfation  of  the  (team  in  the  (team-tubes 
which  warm  the  room,  returns  to  the  refervoir 
which  feeds  the  boiler.  This  water,  after  falling 
into  the  cylinder  a,  paffes  through  the  femi-cir- 
cular tube  d,  into  the  cylinder  b,  and  then  goes 
off  from  that  cylinder,  and  is  conveyed,  (till  warm, 
to  the  refervoir,  by  the  tube  e. 

This  (imple  apparatus  ferves  as  a fafety-valve 
in  the  following  manner : when  the  (team  in  the 
(team-tubes  is  redundant,  it  defcends  through  the 
tube  r,  and  forcing  the  water  out  of  the  femi- 
circular  tube  d,  into  the  cylinder  by  it  follows  it 
through  that  tube,  and  efcapes  into  the  open  air 
through  the  open  end  of  that  cylinder.  When 
the  (Irength  of  the  (learn  is  fufficiently  diminifhed, 
a fmall  quantity  of  water,  (Till  remaining  in  the 
lower  part  of  the  cylinder  b,  returns  back  into  the 
tube  d , and  cuts  off  the  communication  between 
the  external  air  and  the  infide  of  the  (team- 
tubes. 

When,  in  confequence  of  the  (ire  under  the 
boiler  being  extinguifhed,  or  being  much  di» 
minifhed,  a vacuum  begins  to  be  formed  in  the 
(team-tubes,  the  external  air  preffing  againft  the 
furface  of  the  fmall  quantity  of  water  remaining 
in  the  lower  part  of  the  cylinder  b,  forces  it 
through  the  femi-circular  tube  d,  into  the  cylin- 
der 
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der  a,  and  following  it  into  that  cylinder,  opens 
for  itfelf  a paffage  into  the  fleam-tubes,  and  pre- 
vents their  being  crufhed  by  the  preffure  of  the 
atmofphere,  on  the  condenfation  of  the  fleam. 

When  the  fire  is  gone  out,  and  the  whole  ap- 
paratus becomes  cold,  the  fteam-tubes  wall  be  en- 
tirely filled  with  air. 

When,  on  lighting  the  fire  again,  frefh  fleam 
is  generated  ; as  this  fleam  enters  the  large  fleam- 
tubes  in  the  highejl  or  mojl  elevated  part  of  them, 
and  as  fleam  is  fpecifically  lighter  than  atmofphe- 
ric  air,  the  fleam  remains  above  the  air  which  flill 
occupies  the  fleam-tubes,  and  accumulating  there, 
prefles  this  air  downwards,  and  by  degrees  forces 
it  out  of  the  apparatus  through  the  fame  paffage 
by  which  it  entered  ; the  water  in  the  femi-circu- 
Iar  tube  fupplying  the  place  of  a valve, — or  rather 
of  two  valves,  in  thefe  different  operations. 


END  OF  THE  TENTH  ESSAY. 
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Of  Chimney  Fire-places. 

I was  much  flattered  on  my  return  to  England, 
in  September  1798,  after  an  ab fence  of  two 
years,  to  find  that  the  improvements  in  the  con- 
fxruftion  of  chimney  fire-places,  which  I had  re- 
commended in  my  Fourth  Effay,  publifhed  in 
London  in  the  beginning  of  the  year  1796,  wrere 
coming  into  ufe  in  various  parts  of  the  country  ; 
and  I have  fince  taken  a good  deal  of  pains  to  find 
out  how  they  have  anfwered,  and  what  faults  and 
imperfections  have  been  difcovered  in  them  : And 
as  the  information  I have  obtained  by  thefe  in- 
quiries has  enabled  me  to  make  feveral  remarks 
and  obfervations  relative  to  the  conflruCtion  and 
management  of  thefe  fire-places,  that  may  be  of 
ufe  to  thofe  who  have  introduced  them,  or  may  be 
defirous  of  introducing  them,  I feel  it  to  be  my 
duty  to  lay  them  before  the  public. 

It  has  been  objected  to  thefe  fire-places,  that 
they  fometinies  occafion  duft  and  aflies  to  come 
into  the  room  when  the  fire  is  ftirred,  I have  ex- 
amined feveral  fire-places  faid  to  have  been  fitted 
up  on  my  principles,  that  have  certainly  had  that 
fault ; but  I have  commonly,  I might  fay  invari- 
ably found,  that  their  imperfections  have  arifen 
from  faults  in  their  conftrudtion.  Either  the  grate 
has  been  brought  out  loo  far  into  the  room,  or  the 
opening  of  the  fire-place  in  front  has  been  left  too 
wide — Qr  too  high — or  the  work-man  has  negleCted 
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to  lower  and  to  round  off  the  bread  of  the  chirm 
ney — or,  what  I have  often  found  to  be  the  cafe, 
feveral  of  thefe  faults  have  exifted  together,  in  the 
fame  fire-place. 

When  the  throat  of  a chimney  is  fituated  very 
high  up  above  the  mantle,  and  efpecially  when  the 
mantle  and  bread  of  the  chimney,  or  the  wall  that 
repofes  on  the  mantle,  are  very  thin,  workmen  who 
are  employed  to  alter  chimnies,  fetting  about  the 
work  with  their  minds  drongly  prepodeded  with 
what  they  confider  as  the  leading  principle  in  the 
condruCtion  of  thefe  fire-places,  namely,  that  the 
throat  of  the  chimney  fhould  not  be  more. than 
four  inches  wide,  they  are  very  apt  to  bring  the 
grate  too  far  forward.  In  dropping  their  plumb- 
line  from  the  bread  of  the  chimney,  they  do  not 
reach  up  high  enough  into  the  chimney,  but  take 
a part  of  the  bread,  where  it  dill  goes  on  to  dope 
backwards,  for  the  bottom  of  the  perpendicular 
canal  of  the  chimney.  They  alfo  very  often  com- 
mit another  fault,  not  lefs  edential,  and  that  has 
thTe  fame  tendency,  in  neglecting  to  bring  down  the 
throat  of  the  chimney  nearer  to  the  fire , when  it 
happens  to  be  fituated  too  high. 

This  I have  not  only  recommended  in  my  Eflay 
on  Chimney  Fire-places,  but  have  given  the  mod 
particular  directions  how  it  is  to  be  done  (fee 
Fday  IV.  page  362)  and  to  mark  the  importance 
of  the  object  dill  more  drongly,  have  accompanied 
fhofe  directions  by  an  engraving. 

It  is  indeed  a very  important  point,  that  the 

throaf 
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throat  of  the  chimney  fhould  be  near  the  fire,  and 
it  fhould  always  be  carefully  attended  to.  It  is 
likewife  very  important  to  “ round  of  the  breafi  of 
the  chimney though  this  I find  is  very  often  in- 
tirely  neglected,  even  by  workmen  who  have  had 
much  pra&ice  in  the  condru&ion  of  the  fire-places 
I have  recommended. 

The  bread:  of  a chimney  fhould  always  be 
rounded  off  in  the  neatefl  manner  poflible,  begin-* 
ning  from  the  very  front  of  the  lower  part  of  the 
mantle,  and  ending  at  the  narrowed  part  of  the 
throat  of  the  chimney,  where  the  bread  ends  in 
the  front  part  of  the  perpendicular  canal  of  the 
chimney.  If  the  under  l'urface  of  the  mantle  is 
flat  and  wide,  it  will  be  impodible  to  round  off 
the  bread  properly  ; and  that  circumdance  alone 
renders  it  indifpenfably  neceffary,  in  thofe  cafes,  to 
alter  the  mantle,  or  to  run  under  it  a thinner  piece 
of  done,  or  a thin  wall  of  bricks,  fupported  on  an 
iron  bar,  in  order  that  the  bread  of  the  chimney 
may  be  brought  to  be  of  the  proper  form,  and  the 
throat  of  the  chimney  may  be  brought  into  its 
proper  fituation. 

If  the  under  fide  of  the  mantle  be  left  broad  and 
flat,  it  is  eafy  to  perceive  that  the  cloud  of  dud 
or  light  afhes,  that  riles  from  a coal  fire  nearly 
burnt  out,  when  it  is  violently  dirred  about  with 
a poker,  driking  perpendicularly  againd  this  flat 
part  of  it,  mud  unavoidably  be  beat  back  into 
the  room  ; but  when  the  bread  of  the  chimney 
is  properly  rounded  off,  the  afcending  cloud  of 
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dull  and  fmoke  more  eafily  finds  its  way  into  the 
throat  of  the  chimney,  and  is  even  directed  and 
afiifted  in  fome  meafure  by  the  warm  air  of  the 
room  that  gets  under  the  mantle,  and  is  going  the 
fame  way. 

Another  very  common  fault  that  I have  ob- 
ferved  in  chimney  fire-places,  that  have  been  al- 
tered on  what  have  been  called  my  principles,  and 
which  has  a dired  tendency  to  bring  duft,  and 
even  fmoke,  into  the  room,  is  the  doping  of  the 
covings  too  much,  and  leaving  the  opening  of  the 
fire-place  in  front  too  wide.  I have  faid,  in  my 
Elfay  on  Chimney  Fire-places,  that  where  chim- 
nies  are  well  conftruded,  and  well  fituated,  and 
have  never  been  apt  to  fmoke,  in  altering  them 
the  covings  may  be  placed  at  an  angle  of  135 
degrees  with  the  back  ; but  I have  exprefsly  faid 
that  they  Ihould  never  exceed  that  angle,  and 
have  ftated  at  large  the  bad  confequences  that 
muft  follow  from  making  the  opening  of  a fire- 
place very,  wide,  when  its  depth  is  very  fhallow, 
(fee  page  338.)  I have  alfo  exprefsly  faid,  (page 
358)  that  for  chimnies  that  are  apt  to  fmoke,  the 
covings  fhould  be  placed  lefs  obliquely,  in  refped  to 
the  back,  than  in  others  that  have  not  that  fault. 
But  moil  of  the  workmen  who  have  altered  chim- 
nies, feem  to  have  paid  little  attention  to  thefe  dil- 
tindions,  and  I have  frequently  found,  and  fome- 
times  in  fire-places  that  have  been  remarkably 
fhallow,  that  the  covings  have  been  placed  at  an 
angle  even  more  oblique  than  that  above-men- 
tioned. 


Another 
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Another  caufe  that  fometimes  has  confiderable 
effeft  in  bringing  duft  and  fmokeinto  rooms,  from 
the  fires  that  are  made  in  them,  is  the  great  nicety 
with  which  the  doors  and  windows  are  fitted  in 
their  frames,  which  prevents  a fnfficient  quantity  of 
frefh  air  from  coming  into  the  room,  to  fupply  a 
brifk  current  up  the  chimney.  It  is  however  evi- 
dent, that  all  the  alterations  in  fire-places  on  the 
common  conftru<ftion,that  have  been  recommend- 
ed in  order  to  improve  them,  muff  tend  dire&dy 
and  very  powerfully  to  leffen  this  evil ; but  no- 
thing will  fo  completely  remedy  it  as  lowering 
the  mantle,  and  diminifhing  the  width  of  the  fire- 
place. 

How  many  fire-places  in  clofe  rooms  have  been 
cured  completely  of  throwing  puffs  of  ffnoke  and 
duft  into  the  room,  merely  by  placing  a regifter- 
ftove  in  them  ? But  there  is  furely  nothing  pecu- 
liar to  a regifter-ftove  that  could  enable  it  to  per- 
form fuch  a cure,  but  merely  as  it  ferves  to  di- 
minifli  the  width  and  heighth  of  the  opening  of 
the  fire-place  j and  how  much  eafier  could  this  be 
done  with  marble,  or  other  ftone,  or  with  bricks 
and  mortar,  plaiftered  over  and  encrufted  in  front 
with  proper  ornaments  in  ftucco,  or  in  artificial 
ftone  ? 

I am  the  more  anxious  that  fomething  of  this 
fort  fhould  be  introduced,  as  the  openings  of  chim- 
ney fire-places  are  in  general  certainly  too  wide, 
and  too  high,  and  as  I am  convinced  that  there  is 
no  way  of  reducing  them  to  a proper  fize,  that 
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would  be  fo  cheap,  or  more  effe&ual,  or  that 
could  be  made  more  ornamental. 

Thofe  who  are  fond  of  the  glitter  of  polifhed 
ileel,  and  have  no  objedtion  to  the  expenfe  of  it, 
or  to  the  labour  that  is  required  to  keep  it  bright, 
may  furround  their  fire-places  in  front  with  a- bor- 
der of  it,  for  there  it  will  do  no  harm,  and  may 
ufe  grates  and  fenders  of  the  moffc  exquifite  work- 
manfhip;  but  if  they  wifh  to  have  a pleafant, 
cheerful,  and  economical  fire,  the  covings  of  their 
fire-places  muft  be  placed  obliquely,  and  they  muff 
not  be  conftrudted  of  metal  ; and  if  the  fides  and 
back  of  the  grate  be  conflrudled  of  fire  bricks  in- 
ftead  of  iron,  the  fire  will  burn  ftill  brighter,  and 
will  fend  off  confiderably  more  radiant  heat  into 
the  room. 

I have  abundant  reafon  to  think,  that  if  in  con- 
flrufting  or  altering  chimney  fire-places,  the  rules 
laid  down  in  my  Effay  on  that  fubjeft  are  firifily 
adhered  to,  chimnies  fo  fitted  up  will  very  feldom 
be  found  either  to  fmoke,  or  to  throw  out  duff 
into  the  room  ; and  fhould  they  be  found  to  have 
either  of  thefe  faults,  there  is  a remedy  for  the 
evil,  as  effectual,  as  it  is  fimple  and  obvious  : 
Bring  down  the  mantle , and  the  throat  of  the  chimney 
lower  and  if  it  Jhould  be  found  necejfary,  reduce  the 
width  of  opening  of  the  fire-place  in  front,  and  diminijh 
the  obliquity  of  the  covings. 

Thefe  alterations  will  certainly  be  effedtual,  to 
prevent  either  fmoke  or  dull  from  coming  into 
% the 
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the  room  when  there  is  a fire  burning  in  the  grate ; but 
it  fometimes  happens,  and  indeed  not  unfre- 
quently,  that  dull  and  foot  are  drawn  down  a 
chimney  in  which  there  is  no  fire,  to  the  great  an- 
noyance of  thofe  who  are  in  the  room,  and  to  the 
great  damage  of  the  furniture.  When  this  hap- 
pens, it  is  commonly  occafioned  by  a very  ftrong 
draught  up  another  chimney , in  which  there  is  a 
fire,  in  an  adjoining  room,  and  when  that  is  the 
cafe,  the  moft  Ample  remedy  is  to  alter  that  other 
chimney,  and  conftrudting  its  fire-place  on  good 
principles,  to  reduce  its  throat  to  reafonable  di- 
menfions.  But  if  the  paffage  of  the  air  down  a 
chimney  in  which  there  is  no  fire,  is  occafioned  by 
ftrong  eddies  of  wind,  there  is  no  remedv  for  that 
evil  but  placing  a chimney  pot,  of  a peculiar  con- 
ftru&ion,  on  the  top  of  the  chimney,  which  fhall 
counteract  the  effeCts  of  thofe  eddies,  or  by  doling 
up  the  throat  of  the  chimney  occafionally,  by  a 
door  made  for  that  purpofe  of  flieet  iron. 

If  the  door-way  that  is  left  in  the  back  of  the 
fire-place  for  giving  a paffage  to  the  chimney 
fweeper,  inftead  of  being  clofed  with  a tile,  or  with 
a flat  piece  of  ftone,  let  in  a groove  made  to  re- 
ceive it,  according  to  the  directions  given  in  my 
Fourth  Effay,  it  be  clofed  with  a flat  piece  of 
caff  iron,  or  of  plate  iron,  fixed  at  its  lower  end, 
to  the  lower  end  of  the  door-way,  by  a hinge,  or 
moveable  on  two  gudgeons ; this  plate  may  eafily 
be  fo  contrived  as  to  ferve  occafionally  as  a re- 
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gifter,  or  door,  for  diminifhing,  or  clofing,  the 
throat  of  the  chimney. 

As  this  plate,  fituated  at  the  back  part  of  the 
chimney,  could  not  produce  any  of  thofe  bad  ef- 
fects, that  have  with  reafon  been  attributed  to  the 
regifters  of  common  regifter  ftoves,  (which  are 
placed  on  the  bread  of  the  chimney)  it  appears  to 
me  to  be  very  probable,  that  it  would  be  found 
ufeful  as  a regifter  for  occafionally  altering  the 
fize  of  the  throat  of  the  chimney,  and  regulating 
its  draught ; as  well  as  for  occafionally  clofing  up 
that  paftage  intireiy.  It  would  certainly  be  worth 
while  to  try  the  experiment.* 

Before  I quit  this  fubjedt,  I muft  mention  ano- 
ther fault,  which  workmen  employed  in  altering 
chimney  fire-places,  that  are  furnifhed  with  grates 
or  ftoves  with  floping  backs,  are  very  apt  to  make. 
They  leave  the  back  of  the  grate  in  its  place,  and 
inftead  of  carrying  up  the  back  of  the  fire-place 
perpendicularly  from  the  bottom  of  the  grate,  they 
firft  begin  to  carry  it  up  perpendicularly  from  the 
top  of  the  iron  plate  that  forms  the  back  of  the 
grate ; and  as  this  plate  not  only  dopes  backwards 
confiderably,  but  riles  feveral  inches  above  the 

level 

* Since  the  introdu&ion  of  the  cottage  and  gridiron  grates, 
this  contrivance  has  come  into  very  general  ufe,  and  experience 
has  (hewn  it  to  be  extremely  ufeful.  I would  ftrongly  recom- 
mend it  to  thofe  who  fit  up  chimney  fire-places  on  thefe  prin- 
ciples, never  to  omit  this  regifter;  it  cofts  a mere  trifle,  and  is 
very  ufeful  on  many  accounts. 
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level  of  the  upper  bar  of  the  grate,  this  neceffariiy 
throws  the  fire  very  far  into  the  room.  This  tends 
to  bring  both  fmoke  and  dufiintothe  room,  not  only 
becaufeit  brings  the  fire  too  far  forward,  but  alfo  be- 
caufe  it  occafions  the  air  of  the  room,  that  flips  in  by 
the  (ides  of  the  covings,  to  get  behind  the  current 
of  fmoke  that  rifes  perpendicularly  from  the  fire, 
which  air  frequently  crowds  the  fmoke  forward, 
and  caufes  it  to  ftrike  againft  the  mantle.  This 
is  a great  fault,  and  I am  forry  to  fay,  that  I have 
found  it  very  common  in  many  parts  of  England, 
where  attempts  have  been  made  to  introduce  the 
fire-places  I have  recommended.  Where  grates 
with  jloping  backs  are  ufed  in  fitting  up  thefe  fire- 
places, thefe  backs  muft  either  be  taken  quite 
away,  or  bricked  up,  and  the  new  back  part  or  back 
wall  of  the  fire-place,  muft  be  made  to  ferve  as  a 
back  for  the  grate,  againft  which  the  burning  fuel 
is  laid. 

As  I am  giving  an  account  of  the  miftakes  that 
have  been  made  by  fome  of  thofe  who  have  been 
employed  in  fitting  up  chimney  fire-places  on  the 
principles  I have  publicly  recommended,  it  will 
naturally  be  expected  that  I fhould  take  fome  no- 
tice of  thofe  numerous  improvements  that  have  been 
announced  to  the  public,  faid  to  have  been  made 
in  ftoves,  grates,  &c.  to  which  advertifers  in  the 
newfpapers  have  thought  proper  to  affix  my  name. 
As  I am  extremely  anxious  not  to  injure  any  man, 
either  in  his  reputation  for  ingenuity,  or  in  his 
trade,  or  in  any  other  way,  I fhail  not  fay  one 

word 
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word  more  on  this  lubjeCt,  than  what  I feel  it  to 
be  my  duty  to  the  public  to  declare,  namely,  that 
I am  not  the  inventor  of  any  of  thofe  ftoves  or 
grates,  that  have  been  offered  to  the  public  for 
lale,  under  my  name. 

Having  mentioned  the  inconveniences  that  fome- 
times  arile  from  doors  and  windows  being  fitted  to 
their  frames  with  fo  much  nicety,  as  not  to  give  a 
fufficient  paffage  to  air  from  without,  to  get  into 
the  room  to  fupply  the  current  up  the  chimney, 
which  mult  always  exift  when  a fire  is  burning  in 
the  room,  I embrace  this  opportunity  of  mention- 
ing a contrivance  for  remedying  this  defeat,  which 
I am  perfuaded  would  not  only  be  found  molt  ef- 
fectual for  that  purpofe,  but  would  at  the  fame 
time  contribute  very  effentially  to  rendering  dwel- 
ling houfes  more  falubrious,  and  more  comfortable, 
by  facilitating  the  means  of  warming  them  more 
equally,  and  ventilating  them  more  eafily  and 
more  effectually. 

In  building  a houfe  an  air  canal , about  twelve 
or  fifteen  inches  fquare,  in  the  clear,  and  open 
at  both  ends,  may  be  conftruCted,  in,  or  near 
the  center  of  each  flack  of  chimneys  and  two 
branches  from  this  air  canal,  both  furnifhed  with  re- 
gifters,  may  open  into  each  of  the  adjoining  rooms ; 
one  of  thefe  branches  opening  into  the  fire-place, 
juft  under  the  grate,  and  the  other  over  the  fire- 
place, and  near  the  top  of  the  room,  or  juft  under 
the  ceiling.  Each  of  thefe  branches  fhould  be 
about  four  inches  fquare,  in  the  clear ; and  to  pre- 
vent 
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vent  the  uncouth  appearance  of  the  open  mouth  of 
that  which  opens  into  the  room  over  the  fire- 
place, it  may  be  mafked  by  a medallion,  a picture, 
or  any  other  piece  of  ornamental  furniture  proper 
for  that  ufe,  placed  before  it  at  the  diftance  of  one 
or  two  inches  from  the  fide  or  wall  of  the  room. 

The  bottom  of  this  air  tube  thould  reach  to  the 
ground,  where  it  fhould  communicate  freely  with 
the  open  air  of  the  atmofphere,  but  it  fhould  not 
rife  quite  fo  high  as  the  chimneys  (or  canals  for 
carrying  off  the  fmoke)  are  carried  up,  but  fhould 
end  (by  lateral  openings,  communicating  with  the 
air  of  the  atmofphere)  immediately  above  the  roof 
of  the  houfe. 

If  this  air  tube  be  fituated  in  the  middle  of  a 
building,  it  is  evident  that  an  horizontal  canal  or 
tube  of  communication  muff  be  carried  from  its 
lower  orifice  to  lome  open  place  without  the  build- 
ing, in  order  to  eftablifh  a free  circulation  of  frefh 
air,  both  upwards  and  downwards,  in  the  air  tube, 
I fay  both  upwards  and  downwards , for  fometimes 
the  current  of  air  in  the  tube  will  be  found  to  fet 
upwards,  and  fometimes  downwards.  Its  direction 
will  depend  on  the  winds  that  happen  to  prevail, 
or  rather  on  the  eddies  they  occafion  in  the  air  out 
of  doors  in  the  neighbourhood  of  the  buildings, 
and  it  is  no  fmall  advantage  that  will  arife  from 
leaving  both  ends  of  the  air- tube  open,  that  the 
tube  will  always  be  fupplied  with  a fufficiency  of 
air,  whatever  eddies  the  winds  may  occafion.  It 
is  eafy  to  perceive  how  powerfully  this  muff  ope- 
rate. 
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rate,  to  prevent  thofe  puffs  of  fmoke  which,  in  high 
winds,  are  frequently  thrown  into  fome  rooms  by  the 
eddies,  and  the  partial  rarefactions  of  the  air  that 
they  occafion;  but  this  is  far  from  being  the  only 
or  the  moft  important  of  the  advantages  that  will 
be  derived  from  this  air  tube-  Thofe  who  confider 
what  an  immenfe  quantity  of  air  is  required  to  J 
fupply  the  current  that  fets  up  the  chimney  of  an 
open  tire  place,  where  there  is  a fire  burning,  muff 
perceive  what  an  enormous  lofs  of  heat  there 
muff  be,  when  all  this  expence  of  air  is  fupplied  by 
the  warmed  air  of  the  room,  and  that  all  this 
warmed  air  is  neccffarily  and  conftantly  replaced 
by  the  cold  air  from  without,  which  finds  its  way 
into  the  room,  by  the  crevices  of  the  doors  and 
windows.  But  all  this  wafte  of  heat,  or  any  part 
of  it,  at  pleafure,  may  be  prevented  by  the  fcheme 
propofed,  for  if  the  air  neceffary  to  the  combuflion 
of  the  fuel,  and  to  the  fupplying  of  the  current  up 
the  chimney,  be  furnifhed  by  the  ain-tube,  the 
warmed  air  in  the  room  will  remain  in  its  place; 
and  as  this  will  in  a great  meafure  prevent  the  cold 
currents  from  the  crevices  of  the  door  and  windows, 
the  heat  in  the  room  will  be  the  more  equable, 
andconfequently  the  more  wholefome  and  agreeable 
on  that  account. 

But  there  are,  I am  told,  perfons  in  this  coum 
try,  who  are  fo  fond  of  feeing  what  is  called  a great 
roaring  fire,  that  even  with  its  attendant  inconve- 
niences, of  roafling  and  freezing  oppofite  fides  of  the 
body  at  the  fame  time,  they  prefer  it  {o  the  genial, 
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and  equable  warmth,  which  a (mailer  fire,  properly 
managed,  may  be  made  to  produce,  even  in  an  open 
chimney  fire-place.  To  recommend  the  air-tubes 
to  perfons  of  that  defcription,  l would  tell  them, 
that  by  doling  up,  by  means  of  its  regifter,  the 
lower  branch  of  communication  (that  which  ends 
juft  under  the  grate)  and  fetting  that  fituated  near 
the  top  of  the  room  wide  open,  they  may  indulge 
themfelves  with  having  a very  large  fire  in  the  room 
with  little  heat , -and  this  with  much  lefs  inconve- 
nience from  currents  of  cold  air  from  the  doors 
and  windows,  than  they  now  experience. 

It  is  eafy  to  perceive,  that  by  a proper  ufe  of  the 
two  regilters,  together  with  a judicious  manage- 
ment of  the  fire,  the  air  in  the  room  may  either  be 
made  hotter,  or  colder; — or  may  be  kept  at  any 
given  temperature — or  the  room  may  be  mod  ef- 
fectually ventilated ; and  that  this  change  of  air 
may  be  effected,  either  gradually  or  more  fuddenly. 
And  here  it  may  perhaps  be  the  proper  place  to 
obferve,  that  in  all  our  reafonings  and  fpeculations 
relative  to  the  heating  of  rooms  by  means  of  open 
chimney  fires,  we  muft  never  forget  that  it  is  the 
room  that  heats  the  air , and  not  the  air  that  heats 
the  room. 

The  rays  that  are  fent  off  from  the  burning  fuel, 
generate  heat,  only  when  and  where  they  are  flopped, 
or  ab for  bed,  confequently  they  generate  no  heat  in 
the  air  in  the  room,  in  palling  through  it,  becaufe 
they  pafs  through  it,  and  are  not  flopped  by  it,  but, 
(hiking  againft  the  walls  of  the  room,  or  againlt  any 
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folid  body  in  the  room,  thefe  rays  are  there  flopped 
and  abforbed,  and  it  is  there  that  the  heat  found  in 
the  room  is  generated.  The  air  in  the  room  is  after- 
wards heated  by  coming  into  contadt  with  thefe 
folid  bodies.  Many  capital  miftakes  have  arifen 
from  inattention  to  this  mod  important  faft. 

It  is  really  aftonifhing  how  little  attention  is  paid 
to  events  which  happen  frequently,  however  inte- 
refling  they  may  be  as  objects  of  curious  invefti- 
gation,  or  however  they  may  be  connected  with 
the  comforts  and  enjoyments  of  life.  Things  near 
us,  and  which  are  familiar  to  us,  are  feldoiq  * 
objedls  of  our  meditations.  How  few  perfons  are 
there  who  ever  took  the  trouble  to  beflow  a 
thought  on  the  fubjedl  in  queflion,  though  it  is,  iq 
the  highefl  degree,  curious  arid  interefting. 


END  OF  THE  ELEVENTH  ESSAY. 


ESSAY  XII. 


OBSERVATIONS 

CONCERNING  THE 

SALUBRITY  OF  WARM  ROOMS 

IN 

COLD  WEATHER. 


VOL.  III. 


£ £ 


CONTENTS  OF  THIS  ESSAY. 

Of  the  Salubrity  of  Warm  Rooms. — A difiinc- 
tion  ought  to  be  made  between  fresh,  or  cold 
Air,  and  pure,  or  wholesome  Air. — Streams 
of  cold  air  are  always  pernicious. — 'They  cannot  be 
avoided  in  cold  weather  in  rooms  heated  by  a large 
open  chimney  fire. — The  danger  from  thefe  cold  cur- 
rents of  air  is  greatefi  when  we  are  leaf:  fenfible  of 
their  exifience. — This  remarkable  fact  is  explained , 
by  fhewing  that  we  are  not  capable  of  feeling  heat 
and  cold  at  the  fame  time. — Sudden  changes  from 
hot  rooms  to  the  cold  air  is  not  dangerous  to  health. 
— This  is  proved  by  the  healthfulnefs  of  the  Swedes 
and  Ruffians , who  inhabit  very  warm  rooms  in 
winter. — A warm  room , by  promoting  a free  circu- 
lation of  the  blood , gives  that  health  and  vigour 
which  are  necejfary  in  order  to  fupport  without  in- 
jury occafional  expofure  to  intenfe  cold. 


C 403  ] 


ESSAY  XII. 


Of  the  Salubrity  of  Warm  Rooms. 

It  is  a queftion  often  difcufied  in  this  country, 
whether  living  in  a warm  room  in  winter  be,  or 
be  not,  detrimental  to  health  ? 

There  is  no  doubt  whatever  of  the  neceffity  of 
pure  air  for  the  fupport  of  life  and  health,  but  I 
really  do  believe  that  erroneous  opinions  are  en- 
tertained by  many  people  in  this  ifiand,  refpedting 
the  effects  of  that  equal,  and  at  the  fame  time 
moderate  heat,  which  can  only  be  obtained  in  rooms 
where  ftrong  currents  of  air  up  the  chimney  are 
not  permitted.  Thofe  who  have  been  ufed  to  liv- 
ing in  large  apartments,  in  which  the  large  fires 
that  are  kept  up,  inftead  of  making  the  rooms 
equally  warm,  do  little  more  than  increafe  the 
violence  of  thofe  ftreams  of  cold  air,  which  come 
whiffling  in  through  every  crevice  of  the  doors  and 
windows  ; when  fuch  perfons  come  into  a room  in 
which  an  equal  and  genial  warmth  prevails  in 
every  part,  ftruck  with  the  novelty  of  the  fenfa- 
tion  that  this  general  warmth  produces,  they  are 
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very  apt  to  fancy  that  the  air  is  clofe,  and  confe- 
quently  that  it  muft  be  unwholefome,  and  are 
uneafy  until  a door  or  a window  be  opened,  in 
order  that  they  may  get  what  they  call  frefh  air. 

But  they  do  not  feem  to  make  a proper  dif- 
tindlion  between  frefh  air,  and  pure  air.  When 
they  call  for  frefh  air,  they  doubtlefs  mean  purer 
air.  They  certainly  get  colder  air,  but  I much 
doubt  whether  they  often  get  air  that  is  more 
wholefome  to  breathe  ; and  it  is  mofl  certain  that 
the  chilling  ftreams  and  eddies  that  are  occafioned 
in  the  room  by  the  frefh  air  fo  introduced,  are 
extremely  dangerous,  and  often  are  the  caufe  of 
the  moft  fatal  diforders. 

It  is  univerfally  allowed  to  be  very  dangerous 
to  be  expofed  in  a ftream  of  cold  air,  efpecially 
when  {landing  or  fitting  {bill ; — but  how  much 
muft  the  danger  be  increafed  if  one  fide  of  the 
body  be  heated  by  the  powerful  rays  from  a large 
fire,  while  the  other  is  chilled  by  thefe  cold  blafts? 
And  there  is  this  fingular  circumftance  attending 
thefe  chills,  that  they  frequently  produce  their 
mifchievous  effe&s  without  our  being  fenfible  of 
them ; for  as  the  mind  is  incapable  of  attending 
to  more  than  one  fenfation  at  one  and  the  fame 
time,  if  the  intenfity  of  the  fenfation  produced  by 
the  heat  on  the  one  fide  of  the  body  be  fuperior 
to  that  of  the  cold  on  the  other,  we  fliall  remain 
perfectly  infenlible  of  the  cold,  however  fevere  it 
may  really  be,  and  if  we  are  induced  by  the  dif- 
agreeablenels  of  what  we  do  feel  to  turn  about,  or 
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change  our  pofition  or  fituation,  this  movement 
will  be  occafionea,  not  by  the  cold,  which  we  do 
not  feel,  but  by  the  heat,  which  being  fuperior  in 
its  effeft  upon  us,  engages  all  our  attention. 
And  hence  we  may  account  for  thofe  fevere  colds 
or  catarrhs,  which  are  fo  frequently  gotten  in 
hot  rooms  in  this  country  by  perfons  who  are 
not  confcious  at  the  time  of  being  expofed  to 
any  cold,  but,  on  the  contrary,  fuffer  great  and 
continual  inconvenience  from  the  heat. 

I have  faid,  that  thefe  colds  are  gotten  in  hot 
rooms , but  it  would  have  been  more  accurate  to 
have  faid  in  rooms  where  there  is  a great  fire — or 
where  there  is  a great  heat , occafioned  by  a great 
number  of  burning  candles,  or  by  a great  number 
of  perfons  crowded  together, — for  it  is  very  feldom 
indeed  that  a room  is  much  heated  in  this 
country,  and  their  being  cold  is  the  principal  caufe 
which  renders  partial  heats  that  occafionally  exift 
in  them  fo  very  injurious  to  health. 

The  air  of  the  room  that  comes  into  contact  with 
the  cold  walls,  and  with  the  enormous  windows, 
which,  in  open  defiance  of  every  principle  of  good 
tafbe,  have  lately  come  into  fafhion,  is  fuddenly 
cooled,  and  being  condenfed,  and  made  fpecifi- 
%cally  heavier  than  it  was  before,  in  confequence 
of  this  lofs  of  heat,  it  defcends  and  forms  cold 
ftreams,  that  are  fo  much  the  more  rapid  and 
more  dangerous  as  the  partial  heats  in  the  room 
are  more  intenfe, — confequently  they  are  the  more 
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dangerous,  as  the}?-  are  lefs  liable  to  be  obferved  or 
felt. 

If  to  thefe  cold  currents  which  are  generated 
in  the  room,  we  add  thofe  which  come  into  it 
from  without,  to  fupply  the  enormous  quantity  of 
air  that  is  continually  going  off  by  the  chimney, 
when  there  is  a great  quantity  of  coals  burning  in 
an  open  grate,  we  fhall  not  be  furprifed,  that 
thofe  who  venture  to  go  into  fuch  rooms  without 
oeing  well  wrapped  up  in  furs,  or  other  warm 
cloathing,  fhould  be  liable  to  take  colds. 

I never  fee  a delicate  young  lady  dreffed  in 
thin  mudins,  or  gauzes,  in  the  midft  of  winter, 
expofe  herfelf  in  fuch  a perilous  fituation,  with- 
out fhuddering  for  the  confequences.  But  how 
many  young  perfons  of  both  fexes  do  we  find,  ot 
delicate  habits,  and  particularly  among  the  higher 
ranks  of  fociety  ? — And  what  vaft  numbers  are 
carried  off  annually  by  confumptions  ! 

It  is  well  known,  that  this  dreadful  diforder  is 
almoft  always  brought  on  by  colds,  and  that  the 
cold  of  winter  is  commonly  fatal  to  confumptive 
people ; but  why  fihouid  the  inhabitants  of  this 
ifland  be  fo  peculiarly  fubjedt  to  thefe  colds  ? Is  it 
not  highly  probably  that  it  is  becaufe  they  do  not 
take  proper  care  to  prevent  them  ?— For  my  part 
I declare,  in  the  moft  ferious  manner,  that  I have 
not  the  Tmalleft  doubt  that  this  is  really  the 
cafe. 

Much  has  been  faid  of  the  fuppofed  danger  of 
keeping  rooms  warm  in  winter,  on  account  of  the 
^ necef- 
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neceffity  mod  people  are  under  of  fdmetim.es  go- 
ing into  the  cold  air.  But  how  many  proofs  are 
there,  that  thefe  fudden  tranhtions  from  heat  to 
cold,  or  from  cold  to  heat,  are  not  attended  with 
clanger,  if  care  be  taken  to  be  properly  cloathed, 
and  if  the  heats  and  colds  are  not  partial  ? 

How  very  hot  do  the  Swedes  and  the  Ruffians 
keep  their  houfes  during  the  long  and  fevere 
frofts  that  prevail  in  winter  in  thofe  countries  ? 
and  yet  no  people  are  more  drong  and  healthy 
than  they  are,  nor  are  there  any  lefs  liable  to  ca- 
tarrhs and  confumptions. 

It  is  the  very  warm  rooms  in  which  this  hardy 
race  of  men  fpend  much  of  their  time  in  winter, 
(which,  by  promoting  a free  circulation  of  their 
blood  gives  them  health  and  drength)  that  ena- 
bles them  to  fupport,  without  injury,  expofure,/b* 
Jhort  periods,  to  the  mod  intenfe  cold. 

In  Germany,  the  rooms  of  people  of  rank  and 
fafhion  are  commonly  kept,  in  winter,  at  the  tem- 
perature of  about  64°  or  65°  of  Fahrenheit’s  ther- 
mometer (the  dwellings  of  the  peafants  are  kept 
much  hotter) ; but  though  the  ladies  in  that 
country  are,  from  their  infancy,  brought  up  with 
the  greated  care,  and  are  as  little  expofed  to  hard- 
fhips,  as  the  women  of  condition  in  this,  or  in  any 
other  country,  they  dnd  no  inconvenience  in  go- 
ing out  of  thefe  warm  rooms  into  the  cold  air. 
They  even  frequent  the  plays  and  the  operas,  and 
go  on  flaying  parties,  during  the  fevered  frods,  and 
fpend  one  whole  month  in  the  depth  of  winter  (in 
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the  feafon  of  the  carnival)  in  one  continued  round 
of  balls  and  mafquerades.  And,  what  may  per- 
haps appear  to  many  ftill  more  incredible,  they 
feldom  fail,  whatever  the  feverity  of  the  weather 
may  be,  to  fpend  half  an  hour  every  morning  in 
a cold  church. 

But  if  in  Germany,  where  -the  winters  are  in- 
comparably more  fevere  than  they  are  in  this 
country,  perfons  tenderly  brought  up,  and  of  de- 
licate habits,  find  no  inconvenience  whatever  in 
living  in  warm  rooms,  and  in  going  from  them 
into  the  cold  air,  why  fhould  warm  rooms  be  un-  ;- 
wholefome  in  this  country  ? 

There  cannot  furely  be  any  thing  injurious  to 
health  in  the  genial  warmth  of  6o°  or  65°;  and  if 
pure  air  for  refpiration  is  what  is  wanted,  the  great 
height  of  our  rooms  in  England  fecures  us  againft 
all  danger  from  that  quarter. 

The  prejudice  in  this  country  againft  living  in 
warm  rooms  in  winter,  has  arifen  from  a very  na-* 
tural  caufe;  and  though  the  prejudice  is  general, 
and  very  deeply  rooted,  as  its  caufe  is  known  to 
me,  I really  have  hopes  that  I fhall  be  able  to 
combat  it  with  fome  fuccefs.  I am  perfectly  fure 
that  juftice  will  be  done  to  the  purity  of  my  in- 
tentions in  engaging  in  this  arduous  undertaking, 
and  that  I look  upon  as  a circumftance  of  no 
fmall  importance,  efpecially  when  I confider  that 
it  can  hardly  efcape  the  obfervation  of  my  reader, 
that  few  perfons  can  be  better  qualified  by  their 
own  experience,  to  give  an  opinion  on  any  fubjedt, 
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than  I happen  to  be  to  give  mine  on  that  under 
confideration. 

I went  to  Germany  many  years  ago,  with  as 
flrong  a prejudice  againft  warm  rooms  as  any  body 
can  have,  but  after  having  fpent  twelve  winters  in 
that  country,  I have  learnt  to  know  that  warm 
rooms  are  very  comfortable  in  cold  weather,  and 
that  they  certainly  tend  to  the  prefervation  of 
health: 

Having  occupied  a very  large  houfe,  in  which 
there  are  feveral  apartments  that  are  furnifhed 
with  open  chimney  fire-places,  I have  had  an  ex- 
cellent opportunity  of  making  experiments  of  the 
comparative  advantages  and  difadvantages  of  warm- 
ing rooms  with  them,  and  with  ftoves,  and  my 
opinions  on  thefe  fubjedts  have  not  been  haftily 
formed,  but  have  been  the  refult  of  much  patient 
inveftigation.  They  have  been  the  refult  of  con- 
viction. 

Were  there  any  thing  new  in  what  I recommend, 
I might  be  fufpedted  of  being  influenced  by  a de- 
fire to  enhance  the  merit  of  my  own  difcoveries  or 
inventions ; but  as  there  is  not,  this  fufpicion 
cannot  exift  and  I may  fairly  expedt  to  be  heard 
with  that  impartiality  which  the  purity  of  my  in- 
tentions give  me  a right  to  expedt. 

It  may  perhaps  be  afked  by  fome,  what  right  I 
have  to  meddle  at  all  in  a bufinefs  that  does  not 
concern  me  perfonally  ? Why  not  let  the  people 
of  this  country  go  on  quietly  in  their  own  way, 
without  tiring  them  with  propofals  for  introducing 

changes 
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changes  in  their  cuftoms  and  manner  of  living,  to 
which  they  evidently  have  a decided  averfion  ? 

To  fuch  queftions  and  obfervations  as  thefe  I 
fhould  make  no  reply,  but  fhould  ftill  feel  anxious 
to  promote,  by  every  means  in  my  power,  all  fuch 
improvements  as  tend  to  increafe  the  comforts  and 
innocent  enjoyments  of  life,  from  whatever  quarter 
they  might  come. 

If  it  be  wifdom  to  choofe  what  is  good,  it  mull 
be  folly  to  refufe  what  is  advantageous  to  us ; — 
and  if  liberality  be  an  .ornament  to  a refpeftable 
character,  it  is  weaknefs  to  be  afhamed  of  adopting 
the  ufeful  inventions  of  our  neighbours. 

I am  not  without  hopes,  that,  at  fome  future 
period,  houfes  in  England  will  become  as  cele- 
brated for  warmth  and  comfort,  as  they  are  now 
for  neatnefs,  and  for  the  richnefs  and  elegance  of 
their  furniture. 

However  habit  may  have  reconciled  us  to  it,  or 
rendered  us  infenfible  to  its  effects,  cold  is  un- 
doubtedly a very  great  phyfical  evil.  It  may  be, 
and  no  doubt  is,  produdtive  of  good  in  fome  way 
or  other,  but  that  is  not  a fufficient  reafon  why 
we  fhould  not  endeavour  to  guard  ourfelves  againft 
its  painful  and  difagreeable  effects.  Their  being 
painful  is  a proof  of  their  being  hurtful,  and  it  is 
moreover  a kind  intimation  to  us  of  the  prefence, 
of  an  enemy,  to  be  avoided. 

We  may,  no  doubt,  by  habit,  inure  ourfelves 
to  cold  in  fuch  a manner  as  to  render  our  bodies 
in  fome  degree  infenfible  to  it  f but  does  it  necef- 
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farily  follow  that  by  thefe  means  its  pernicious 
effects  on  us  are  prevented,  or  even  diminifhed? 
I fee  no  reafon  for  fuppofing  this  to  be  the  cafe. 

If  inuring  to  cold  were  a fufficient  prefervative 
againft  its  bad  effects,  this  method  (which,  cer- 
tainly, would  be  the  moft  economical)  would,  we 
have  reafon  to  think,  have  been  adopted  by  Pro-, 
vidence  in  relped  to  brute  animals;  but  beafts 
and  birds  which  pafs  the  winter  in  cold  climates, 
are  all  lurnifhed  with  warm  winter  garments. 

What  provident  nature  furnifhes  to  brute  ani- 
mals, man  is  left  to  provide  for  himfelf,  or  to  fup- 
ply  the  want  of  it  by  his  ingenuity. 

If  living  in  cold  rooms  really  tended  to  give 
ftrength  and  vigour  to  the  conftitution,  and  to 
enable  men  to  fupport  without  injury  the  piercing 
cold  of  winter,  we  might  expert  that  the  dwellings 
of  the  inhabitants  of  the  Polar  regions  would  be 
kept  at  a very  low  temperature;  but  this  is  fo  far 
from  being  the  cafe  in  fad,  that  we  always  find 
the  hotted  rooms  in  the  coldefl  climates. 

If  the  tranfition  from  a hot  room  to  the  cold 
air  were  fo  dangerous  as  it  is  reprefented,  how  does 
it  happen  that  Swedes  and  Laplanders,  who  live 
in  rooms  that  are  kept  exceffively  hot,  do  not 
take  cold  when  they  expofe  themfelves  to  the  in- 
tenfe  cold  of  their  winters  ? 

Swedes  and  Ruffians,  who  pafs  the  winter  in  Eng- 
land, never  fail  to  complain  of  the  uncomfortable 
coldnefs  of  our  houfes,  and  feldom  efcape  catarrhs, 
and  other  diforders  occafioned  by  cold.  And  the 
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ficknefs  and  mortality  which  prevailed  among  the 
Ruffian  foldiers  and  failors,  who  wintered  in  this 
country  in  the  years  1798  and  1799,  were  gene- 
rally, and  no  doubt  juftly  afcribed  to  their  being 
unable  to  fupport  the  cold  to  which  they  were  ex- 
pofed  in  our  barracks,  and  in  our  hofpitals ; a de- 
gree of  cold  to  which  they  never  had  been  accuf- 
tomed,  within  doors , and  which  to  them  appeared 
to  be  quite  infupportable. 

Thefe  are  ftrong  fads;  and  the  evidence  they 
afford  in  the  cafe  under  confideration,  is  pointed, 
and  appears  to  me  to  be  incontrovertible.  There 
are  many  other  limilar  fafts  that  might  be  adduced 
in  fupport  of  the  pofition  we  are  endeavouring  to 
eftablifh. 

It  has  often  been  obje&ed  to  warm  rooms,  that 
the  air  in  them  is  always  confined,  and  confe- 
quently  unwholefome  but  no  argument  more 
perfectly  groundlefs  and  nugatory  was  ever  ad- 
duced in  fupport  of  a bad  caufe. 

When,  in  cold  weather,  a room  is  kept  warm, 
the  air  in  it,  fo  far  from  being  confined,  is  con- 
tinually changing.  Being  fpecifically  lighter  (in 
confequence  of  its  being  warm)  than  the  air  with- 
out, it  is  impoffible  to  open  and  Ihut  a door 
without  vaft  quantities  of  it  being  forced  out  of  the 
room  by  the  colder  air  from  without,  which  rulhes 
in  j and  if  at  any  time  it  be  required  to  ventilate 
the  room  in  fo  complete  a manner  that  not  a par- 
ticle of  the  air  in  it,  (hall  remain  in  it,  this  may  be 
done  in  lefs  time  than  one  minute,  merely  by  let- 
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ting  down  the  top  of  one  of  the  windows,  and  at 
the  fame  time  opening  a door  which  will  admit 
the  external  colder,  and  heavier  air.  And  it  mult 
not  be  imagined  that  the  room  will  be  much  cooled 
in  confequence  of  this  complete  ventilation. — So  far 
from  it,  a perfon  returning  into  it,  three  or  four 
minutes  after  it  had  been  ventilated,  and  the  air 
in  it  totally  changed,  would  not  find  its  tempera- 
ture fenfibly  altered. 

The  walls  of  the  room  wrould  dill  be  nearly  as 
warm  as  before,  and  the  radiant  heat  from  thofe 
walls,  pafiing  through  the  tranfparent  air  of  the 
room,  without  any  fenfible  diminution  of  their 
calorific  powers,  would  produce  the  fame  lenfation 
of  warmth  as  they  did  before.  And  even  the  cold 
air  admitted  into  the  room  would  in  a few  minutes 
become  really  warm.  And  as  the  fpecific  gravity 
of  air  is  fo  very  fmall,  compared  with  that  of  the 
denfe  folid  materials  of  which  the  walls,  floor,, 
and  ceiling  of  the  room  are  conftructed,  the 
warming  of  this  air  will  not  fenfibly  cool  the 
room. 

Hence  we  fee  how  eafy  it  is  to  ventilate  warm 
rooms,  in  cold  weather,  and  alfo  how  impoffible 
it  would  be  to  live  in  fuch  a room,  without  the 
air  in  it  being  perpetually  changed,  and  replaced 
with  frefh  and  pure  air  from  without. 

It  is  thofe  who  inhabit  cold  rooms  who  are  ex- 
pofed  to  the  danger  of  breathing  confined  air ; for 
it  would  be  in  vain  to  open  the  doors  and  win- 
dows 
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dows  of  fuch  an  apartment ; if  the  air  in  it  is  as 
cold,  and  confequently  juft  as  heavy,  as  that  with- 
out, there  is  no  phyfical  reafon  why  it  fhould  move 
out  of  its  place.  Part  of  it  may  indeed  be  blown 
out  by  a wind,  or,  without  opening  the  doors  and 
windows,  a part  of  it  may  be  forced  up  the  chimney, 
if  there  be  a tire  burning  in  it ; but  this  kind  of 
ventilation  is  not  only  dangerous  in  a very  high 
degree,  to  the  health  of  thofe  who  are  in  the  room, 
but  it  is  alfo  partial,  and  very  incomplete.  As 
the  currents  of  cold  air  which  fupply  the  draught 
of  an  open  chimney  fire  are  confined  to  the  bottom 
of  the  room,  below  the  level  of  the  mantel  of  the 
fire-place,  the  fame  air  may  remain  for  weeks  in 
the  upper  parts  of  the  room,  and  perhaps  for  a 
much  longer  time  in  fome  remote  corner,  far  from 
the  fire. 

I think  enough  has  now  been  faid  to  prove  to 
the  fatisfaftion  of  every  reafonable  perfon  who  is 
difpofed  to  liften,  and  willing  to  be  convinced, 
that  the  air  in  rooms  properly  and  equally  warmed 
in  cold  weather  cannot  be  confined  and  contami- 
nated ; — and  that  inhabiting  warm  rooms  in  win- 
ter, fo  far  from  rendering  perfons  weak  and  unable 
to  bear  the  cold  on  going  abroad,  is  the  belt  pre- 
fervative  againft  the  bad  effects  of  occafional  ex- 
pofure  to  cold. 

If  there  are  any  perfons  who  like  cold  rooms, 
and  partial  chilling  dreams  of  cold  air,  and  prefer 
them  to  the  genial  warmth  of  a mild  and  equal 

tempe- 
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temperature,  that  choice  muft  be  confidered  as  a 
matter  of  tafle,  about  which  there  is  no  difput- 
ing. 

There  is  a fimple  experiment,  eafily  made,  and 
no  wife  dangerous,  which  thews,  in  a fenfible  and 
convincing  manner,  that  warmth  prepares  the  body 
to  bear  occational  cold  without  pain  and  without 
injury  ; let  a perfon  in  health,  rifing  from  a warm 
bed,  after  a good  night’s  reft,  in  cold  weather, 
put  on  a dry  warm  fhirt,  and  dreffing  himfelf 
merely  in  his  drawers,  {lockings,  and  flippers ; let 
him  go  into  a room  in  which  there  is  no  fire,  and 
walk  leifurely  about  the  room  for  half  an  hour, 
or  let  him  fit  down,  and  write  or  read  during  that 
time,  he  will  find  himfelf  able  to  fupport  this 
trial  without  the  fmalleft  inconvenience ; the  cold 
to  which  he  expofes  himfelf  will  hardly  be  felt ; 
and  no  bad  confequences  to  his  health  will  refult 
from  the  experiment.  Let  him  now  repeat  this 
experiment  under  different  circumflances.  In  the 
evening  of  a chilly  day,  and  when  he  is  fhivering 
with  cold,  let  him  undrefs  himfelf  to  his  fhirt, 
and  fee  how  long  he  will  be  able  to  fupport  expofure 
to  the  air  in  a cold  room  in  that  light  drefs. 

There  is  another  remarkable  fa£t,  with  which  I 
was  made  acquainted  by  an  eminent  Phyfician  of 
London,  Dr.  Blane,  which  can  hardly  be  ac- 
counted for  but  on  a fuppofition  that  heat  pre- 
pares and  enables  the  body  to  fupport  cold. 
Thofe  perfons  who,  after  having  remained  feveral 
years  in  the  hot  climates  of  India,  return  to  re  fide 
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in  this  country,  do  not  feel  near  fo  much  incon- 
venience from  the  cold  of  our  climate  the  firft 
year  after  their  return,  as  they  do  the  fecond. — 
If  they  would  be  perfuadea  to  live  in  warm  rooms, 
•when  they  are  within  doors ; and  make  a free  ufe  of 
the  warm  bath,  they  never  would  feel  any  incon- 
venience from  it ; and  they  might  with  fafety  take 
much  more  exercife  in  the  open  air  than  they 
now  do. 

Occafional  expofure  to  cold,  when  the  body  is 
prepared  to  fupport  it,  fo  far  from  being  dan- 
gerous, or  injurious  to  health,  is  falubrious  in  a 
high  degree. 

It  is  in  order  that  people  may  be  enabled  to  go 
abroad  frequently,  and  enjoy  the  fine  bracing  cold 
of  winter,  that  I am  fo  anxious  that  they  fhould 
inhabit  warm  comfortable  rooms,  when  they  are 
within  doors.  But  if,  during  the  time  when  they 
are  fitting  Hill,  without  exercife,  the  circulation 
of  the  blood  is  gradually  and  infenfibly  diminifhed 
by  the  cold  which  furrounds  them,  and  above  all, 
by  the  cold  currents  of  air  in  which  they  are  ex- 
pofed,  it  is  not  poftible  that  they  fhould  be  able 
to  fupport  an  additional  degree  of  cold  without 
finking  under  it. 

They  are  like  water,  which,  by  long  expofure 
to  moderate  cold,  in  a (late  of  reft,  has  been  fiowly 
cooled  down  below  the  freezing  point;  the  fmalleft 
additional  cold,  or  the  fmall  agitation,  changes  it 
to  ice  in  an  inftant;  but  water  at  a higher  tem- 
perature, and  full  of  latent  heat,  will  fupport  the 
6 fame 
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fame  degree  of  fevere  froft,  for  a confiderable 
time,  without  appearing  to  be  at  all  affedted  by 
it. — The  more  attentively  this  comparifon  is  con- 
fidered,  the  more  juft  will  it  be  found;  and  the 
more  conclufive  will  be  the  inferences  that  are 
derived  from  it. 

If  man  has  been  lefs  kindly  ufed  than  brute 
animals  by  being  lent  naked  into  the  world,  with- 
out a garment  to  cover  and  defend  from  the  in- 
clemency of  the  feafons,  the  power  which  has 
been  given  him  over  fire  has  made  the  moft 
ample  amends  for  that  natural  deficiency ; and  it 
would  be  wife  in  us  to  derive  all  poffible  advantages 
from  the  exercife  of  the  high  prerogative  we  enjoy. 


END  OF  THE  TWELFTH  ESSAY. 
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Of  the  Salubrity  of  IV arm  Bathing. 

Ha  d I any  hopes  of  being  able,  by  any  thing  I 
could  fay,  to  prevail  on  the  inhabitants  of  this 
ifland,  to  adopt  more  generally  a practice  which  fo 
many  nations  have  confidered  as  a moil  rational 
luxury,  and  which,  no  doubt,  is  as  conducive  to 
health,  as  it  is  effential  to  perfonal  cleanlinefs,  I 
fhould  think  my  time  well  employed  were  I to  write 
a volume  in  recommendation  of  warm  bathing:  but 
I am  fenfible,  that  after  all  that  has  already  been 
faid  on  that  fubjedt,  by  ancient  and  modem 
writers; — by  hiftorians,  and  by  medical  men; — • 
what  1 could  add  would  be  of  little  avail.  The 
fubjedt  is,  however,  fo  intimately  connedted  with 
that  treated  in  the  preceding  Eflay  (XII.)  that  I 
may,  perhaps,  without  any  impropriety,  take  the 
liberty  to  make  a few  obfervations  concerning 
it. 

If  a perfedtly  free  circulation  of  the  blood, 
brought  on  and  kept  up  for  a certain  time,  with- 
out any  violent  mufcular  exertion,  and  confequently 
without  any  expence  of  ftrength,  be  conducive  to 
health,  in  that  cafe  warm  bathing  mud  be  whole- 
fome;  and  fo  far  from  weakening  the  conftitution, 
muft  tend  very  powerfully  to  ftrengthen  it. 

f f 3 Among 
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Among  thofe  nations  where  warm  bathing  has 
been  moft  generally  pradtifed,  and  where  the  effects 
of  it  have  of  courfe  been  beft  known,  no  doubts 
have  ever  been  entertained  of  its  being  very  bene- 
ficial to  health;  and  nobody  can  doubt  of  its 
being  pleafant  and  agreeable  in  a high  degree. 

Had  warm  bathing  never  prevailed  but  in  cer- 
tain climates,  doubts  might  be  entertained  of  its 
general  ufefulnefs ; but  fo  many  nations* — remote 
from  each  other, — and  inhabiting  countries  ex- 
tremely different,  not  only  in  refpedt  to  climate, 
but  alfo  in  refped  to  fituation  and  produce,  and 
where  manners  and  cuftoms  have  been  extremely 
different  in  all  other  refpedts,  have  pradlifed  it, — 
that  we  may  fafely  venture  to  pronounce  warm 
bathing  to  be  ufeful  to  man. 

It  was  by  accident  I was  led,  about  two  years 
ago,  to  confider  this  fubjedt  with  that  attention 
which  it  appears  to  me  to  deferve  ; and  I then  made 
an  experiment  on  myfelf,  the  refult  of  which  I 
really  think  very  interefting,  and  of  fufficient  im- 
portance to  deferve  being  made  known  to  the 
public. 

The  waters  of  Harrowgate,  in  Yorkfhire,  having 
been  recommended  to  me  by  my  phyfician,  I went 
there  in  the  month  , of  July  1800,  and  remained 
there  two  months.  I began  with  drinking  the 
waters,  at  the  well,  every  morning,  and  with  bathing 
in  them,  warmed  to  about  96°  of  Fahrenheit’s 
thermometer,  every  third  day,  at  my  lodgings. 

At  firft,  I went  into  the  bath  at  about  ten 

o’clock 
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o’clock  in  the  evening,  and  remained  in  it  from 
ten  to  fifteen  minutes;  and  immediately  on  coming 
out  of  it,  went  to  bed,  my  bed  having  been  well 
warmed,  with  a view  to  preventing  my  taking 
cold. 

Having  purfued  this  method  fome  time,  and 
finding  myfelf  frequently  teverifh  and  reftlefs  after 
bathing,  I accidentally,  in  converfation,  men- 
tioned the  circumftance  to  an  intelligent  gentle- 
man, who  happened  to  lodge  in  the  houfe,  and  who 
had  long  been  in  a habit  of  vifiting  Harrowgate 
every  year.  He  advifed  me  to  change  my  hour  of 
bathing;  and  to  flay  longer  in  the  bath;  and, 
above  all,  to  avoid  going  into  a warmed  bed  on 
coming  out  of  it.  I followed  his  advice,  and  fhall 
have  reafon,  all  my  life,  to  thank  him  for  it. 

I now  went  into  the  bath  regularly  every  third 
day,  about  two  hours  before  dinner,  and  ftaid  in 
it  half  an  hour,  and  on  coming  out  of  it,  inflead  of 
going  into  a warmed  bed,  I merely  had  myfelf 
wiped  perfectly  dry  with  warmed  cloths,  in  a 
warmed  room,  adjoining  to  the  bath  ; and  dreffing 
myfelf  in  a bed-gown,  which  was  moderately  warm, 
I retired  to  my  room,  where  I remained  till  dinner 
time,  amufing  myfelf  with  walking  about  the  room, 
and  with  reading,  or  writing,  t ill  it  was  time  to 
drefs  for  dinner. 

The  good  effects  produced  by  this  change  of 
method  were  too  flriking  not  to  be  remarked,  and 
remembered.  I was  no  longer  troubled  with  any 
of  thofe  feverifh  heats  after  bathing,  which  I expe- 
f f 4 rienced 
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rienced  before;  and  fo  far  from  feeling  chilly,  or 
being  particularly  fenfible  to  cold  on  coming  out  of 
the  bath,  I always  found  myfelf  lefs  fenfible  to  cold 
after  bathing  than  before.  I even  obferved  re- 
peatedly and  invariably,  that  the  glow  of  health, 
and  pleafing  flow  of  fpirits,  which  refulted  from  the 
full  and  free  circulation  of  the  blood,  which  bathing 
had  brought  on,  continued  for  many  hours;  and 
never  was  followed  by  any  thing  like  that  diftrefT- 
ing  languor  which  always  fucceeds  to  an  artificial 
increafe  of  circulation,  and  momentary  flow  of 
fpirits,  which  are  produced  by  ftimulating  me- 
dicines. 

I regularly  found  that  I had  a better  appetite 
for  my  dinner  on  thofe  days  when  I bathed,  than  on 
thofe  when  I did  not  bathe, — and  alfo,  that  I had  a 
better  digeftion,  and  better  fpirits;  and  was  ftronger 
fo  endure  fatigue  ; and  lefs  fenfible  to  cold  in  the 
afternoon  and  evening. 

As  thefe  favourable  refults  appeared  to  be  quite 
regular  and  conftant,  I was  induced  to  proceed  to 
a more  decifive  experiment.  I now  began  to 
bathe  every  fecond  day  ; and  finding  that  all  the 
advantageous  effects  which  I had  before  expe- 
rienced from  warm  bathing  ftill  continued,  I was 
encouraged  to  go  one  ftep  further;  and  I now  began 
to  bathe  every  day. 

This  experiment  was  thought  to  be  very  ha- 
zardous, by  many  perfons  at  Harrowgate,  and 
even  by  the  phyfician,  who  did  not  much  approve 
of  my  proceedings;  but  as  no  inconvenience  of 
^ - any 
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any  kind  appeared  to  refult  from  it,  and  as  i found 
myfelf  growing  ftronger  every  day,  and  gaining 
frefh  health,  activity,  and  fpirits,  I continued  the 
practice,  and  actually  bathed  every  day , at  two 
o’clock  in  the  afternoon,  for  half  an  hour,  in  a 
bath  at  the  temperature  of  96°  and  97  degrees  of 
Fahrenheit’s  fcale,  during  thirty-five  days. 

The  falutary  effefcs  of  this  experiment  were  per- 
fectly evident  to  all  thole  who  were  prefent  and 
faw  the  progrefs  of  it,  and  the  advantages  I re- 
ceived from  it  have  been  permanent.  The  good 
flate  of  health,  which  I have  fmce  enjoyed,  I 
afcribe  to  it  intirely. — But  it  is  not  merely  on  ac- 
count of  the  advantages  which  I happened  to  de- 
rive from  warm  bathing,  which  renders  me  fo  warm 
an  advocate  for  the  practice. — Exclulive  of  the 
wholefomenefs  of  the  warm  bath,  the  luxury  of 
bathing  is  fo  great,  and  the  tranquil  flate  of  mind 
and  body  which  follows  it,  is  fo  exquifitely  de- 
lightful, that  I think  it  quite  impoffible  to  recom- 
mend it  too  flrongly,  if  we  confider  it  merely  as  a 
rational  and  elegant  refinement. 

I am  perfuaded,  however,  that  we  are  very  far, 
in  this  country,  from  underftanding  the  heft  me- 
thod of  fitting  up  warm  baths,  and  of  ufing  them 
in  the  molt  comfortable  and  advantageous  man- 
ner. It  appears  to  me  to  be  quite  evident  that  it 
is  not  the  water,  but  the  warmth  to  which  moft,  if 
not  all  the  good  effects  experienced  from  warm 
bathing,  ought  to  be  afcribed. 

Among  thofe  nations  where  warm  bathing  has 

been 
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been  moft  generally  pradtifed,  water  has  feldom 
beem  employed,  except  occafionally,  and  merely 
for  walbing  and  cleaning  the  tkin  : and  though 
wafhing  in  warm  water  is  pleafant,and  is,  no  doubt, 
very  wholefome;  yet,  remaining  with  the  whole 
body,  except  the  head,  plunged  and  immerfed  in 
that  liquid  for  fo  great  a length  of  time  as  is  ne- 
ceffary,  in  order  that  a warm  bath  may  produce 
its  proper  falutary  effects,  is  not  very  agreeable, 
nor  is  it  probably  either  neceffary  or  falutary. 

The  manner  in  which  a warm  bath  operates,  in 
producing  the  pleafant  and  falutary  effedts  which 
are  found  to  be  derived  from  it,  appears  to  me  to 
be  fo  evident  as  to  admit  of  no  doubt  or  difference 
of  opinion  on  that  fubjedt. 

The  genial  warmth  which  is  applied  to  the  tkin, 
in  the  place  of  the  cold  air  of  the  atmofphere,  by 
which  we  are  commonly  furrounded,  expands  all 
thofe  very  fmall  veffels  where  the  extremities  of 
the  arteries  and  veins  unite,  and  by  gently  ftimu- 
lating  the  whole  frame  produces  a free  and  full 
circulation,  which,  if  continued  for  a certain  time, 
removes  all  obftrudtions  in  the  vafcular  fytlem,  and 
puts  all  the  organs  into  that  ftate  of  regular,  free, 
and  full  motion,  which  is  effential  to  health,  and 
alfo  to  that  delightful  repofe,  accompanied  by  a 
confcioufnefs  of  the  power  of  exertion,  which  con- 
ftitutes  the  higheft  animal  enjoyment  of  which  we 
are  capable. 

If  this  flatement  be  accurate,  it  cannot  be  diffi- 
cult to  explain,  in  a manner  perfectly  fatisfadtory, 
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why  a warm  bath  is  often  found  to  produce  ef- 
fects when  firft  ufed,  and  efpecially  by  thofe  who 
flay  in  the  bath  for  too  fliort  a time,  which  are 
very  different  from  thofe  which  it  ought  to  pro- 
duce, and  which  it  cannot  fail  to  produce  when 
properly  managed.  We  fhall  likewife  be  enabled 
to  account  for  the  feverifh  fymptoms,  which  refult 
from  going  out  of  a warm  bath  into  a warmed 
bed. 

The  beginning  of  that  ftrong  circulation,  which 
is  cccafioned  on  firft  going  into  a warm  bath,  is  an 
effort  of  nature  to  remove  obftrutftions ; and  if 
time  be  not  given  to  her  to  complete  her  work, 
and  if  tine  be  checked  in  the  midft  of  it,  the  con- 
fequences  muft  neceffarily  be  very  different  from 
thofe  which  would  refult  from  a more  fcientific  and 
prudent  management.  Hence  we  fee  how  necef- 
fary  it  is  to  remain  in  a warm  bath  a fufficient  time  ; 
— and  above  all,  how  effential  it  is  that  the  bath 
fliould  be  really  warm , and  not  tepid,  or  what  has 
been  called  temperate. 

When  we  confiderthe  rapidity  with  which  water 
carries  off  heat  from  any  body  hotter  than  it, 
which  is  immerfed  in  it,  we  fhall  find  reafon  for 
aftonifhment  that  any  perfon,  even  the  ftrongeft 
man  in  a ftate  of  the  higheft  health,  is  abie  to 
fupport  the  lofs  of  heat  which  muft  neceffarily  re- 
fult from  lying  for  half  an  hour  quite  motionlefs 
in  a tub  of  water,  at  the  temperature  of  55  or  60 
degrees ; and  yet,  if  I am  rightly  informed,  baths 
at  that  temperature  have  fometimes  been  ordered 
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by  phyficians,  and  even  for  perfons  of  delicate  con- 
ftitutions. 

Becaufe  we  are  able  to  fupport  that  degree  of 
cold,  without  injury,  in  air,  that  is  very  far  indeed 
from  being  a good  reafon  for  concluding  that  water 
at  that  temperature  would  not  be  hurtful ; for 
water  is  800  times  more  denfe  than  air,  and  con- 
fequently  when  it  is  cold,  mull  deprive  our  bodies 
of  heat,  when  we  are  immerfed  in  it,  with  infi- 
nitely greater  rapidity  than  air,  at  the  fame  tem- 
perature, can  do. 

Having  reafon  to  think  that  phyficians  in  gene- 
ral are  not  fufficiently  aware  of  the  very  great  dif- 
ference there  is  in  the  powers  of  thefe  two  fluids 
to  carry  of  heat  when  they  are  both  at  the  fame 
temperature ; — and  having  myfelf  been  a witnefs, 
more  than  once,  to  very  alarming  confequences 
which  have  refulted  from  the  ufe  of  what  was  called 
a tepid  bath , I cannot  refill  the  inclination  I feel 
to  avail  myfelf  of  this  opportunity  of  calling  the 
attention  of  medical  men  to  a circumllance  which 
is,  moll  undoubtedly,  of  very  ferious  importance. 

When  we  go  into  a bath  at  the  temperature  of 
about  96  degrees  (which  is  blood  heat)  though  the 
water  at  firfb  may  feem  warm  to  us,  and  even  hot, 
yet  it  is  not  capable  of  communicating  much  heat 
to  us,  for  our  bodies  being  at  the  fame  tempera- 
ture, except  it  be  perhaps  at  the  very  furface  of 
the  lkin  (where  the  nerves  of  feeling  are  moll  plen- 
tifully dillributed)  there  is  no  reafon  why  heat 
fhould  pafs  out  of  the  water  into  us  ■,  but  if  the 
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water  be  only  a few  degrees  below  the  temperature 
of  the  blood,  though  it  may  feel  warm  when  we 
firft  go  into  the  bath,  yet  that  fenfation  will  foon 
be  followed  by  one  of  a very  different  nature ; and 
the  water  will  carry  off  heat  very  rapidly  from  the 
furface  of  the  body. 

A rapid  cooling  of  the  body,  by  carrying  off,  by 
a mechanical  procefs,  the  heat  generated  in  the 
body  by  the  ahlion  of  the  vital  powers,  may,  or 
may  not,  be  advifeable  in  certain  cafes.  That  is 
a queftion  of  nice  difcrimination,  and  one  upon 
which  1 am  perfectly  fenfible  that  I am  not  quali- 
fied to  decide:  but  i may  be  allowed  to  point  out 
phyfical  confequences,  not  very  obvious,  and  con- 
fequently  not  likely  to  be  fubjefls  of  meditation 
and  invefligation,  which  ought  certainly  to  be 
rightly  underftood. 

There  is  one  obfervation  more  refpe&ing  tepid 
and  temperate  baths,  which  appears  to  me  to 
be  deferving  of  particular  attention,  and  that  is, 
the  (late  of  inaction  in  which  a perfon  commonly 
remains  in  fuch  a bath,  and  the  probable  confe- 
quences of  inaftion  under  fuch  circumftances. 
Swimming  is  univerfally  allowed  to  be  an  whole- 
fome  exercife,  and  there  are  few  inflances,  I be- 
lieve, of  harm  arifing  from  it,  even  when  the  water 
has  been  at  a much  lower  temperature  than  that 
of  the  blood  ; but  I am  far  from  being  of  opinion 
that  remaining  in  the  water,  without  any  mufcu- 
lar  exertion,  would  be  found  to  be  equally  condu- 
cive to  health. 
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Cold  baths  are  perfectly  different  from  hot  baths, 
and  tepid  baths,  and  the  intention  of  the  phy- 
fician  in  ordering  them  is  alfo  different.  I am  not 
prepared  to  explain  the  phyfical  effedts  produced 
by  a momentary  plunge  into  cold  water;  and  much 
lefs  to  give  an  opinion  refpeding  the  falubrity  of 
the  practice  of  cold  bathing,  or  of  its  ufefulnefs  as 
a remedy  for  certain  difeafes. 

But  to  return  from  thefe  fpeculations  to  more 
interelting  details — to  the  remits  of  adtual  exper- 
ments. — During  the  thirty-five  days  that  I con- 
tinued to  make  daily  ufe  of  a warm  bath,  I made 
a number  of  experiments  on  myfelf,  in  order  fully 
to  fatisfy  my  own  mind  on  feveral  important  points, 
refpedting  which  I ftill  had  doubts  remaining. 
Some  of  thofe  experiments  were  certainly  too 
hazardous  to  be  reconciled  to  fober  good  fenfe, 
and  to  that  prudent  attention  to  the  prefervation 
of  health,  which  every  wife  man  would  be  afhamed 
of  neglecting.  But  though  I may  be  blameable 
for  my  temerity,  and  may  even  expofe  myfelf  to 
ridicule  by  making  a difcovery  of  my  rafhnefs  ; 
yet  I am  fo  deeply  impreffed  with  the  importance 
of  the  refults  of  fome  of  my  experiments,  that  I 
cannot  refrain  from  laying  them  before  the  public. 

Havinglongentertained  an  opinion,  that  the  moft 
effedlual  means  that  can  be  ufed  to  prepare  the 
body  to  fupport,  without  inconvenience,  and  with- 
out injury,  thofe  occafional  expofures  to  cold,  to 
which  every  perfon  is  liable  who  inhabits  a cold 
country,  is,  by  a proper  application  of  warmth,  and 
7 without 
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without  the  fatigue  of  violent  mufcular  exertion,  to 
bring  on,  and  keep  up  for  a certain  time,  at  certain 
intervals,  fuch  a full,  ftrong,  and  free  circulation 
and  perfpiration,  as  (hall  effectually  remove,  from 
time  to  time,  all  thofe  gradual  contractions  and 
obftruCtions  which  chilling  cold  naturally  produces, 
and  give  a new  impulfe  to  thofe  actions  in  which 
life,  health,  and  ftrength  confift  ; I imagined  that, 
if  this  opinion  was  well  founded,  the  ufe  of  the 
warm  bath,  inftead  of  rendering  my  habit  more 
delicate,  and  making  me  more  liable  to  take  cold 
on  expofing  myfelf  in  the  cold  air,  I fhould  cer- 
tainly find  myfelf  flrengthened  by  it,  and  my  con- 
fhtution  rendered  more  robuft. 

The  firft  direCt  proofs  I had,  that  this  advan- 
tageous change  had  actually  taken  place  in  me, 
were  accidental ; and  it  was  probably  that  difcovery 
which  induced  and  encouraged  me  to  expofe  my- 
felf voluntarily  to  more  fevere  trials, 

I had,  from  the  time  of  my  firft  arrival  at  Har- 
rowgate,  been  in  a habit  of  retiring  to  my  room 
towards  evening  every  day,  where  1 commonly 
fpent  an  hour  or  more  in  reading  or  writing,  and 
as  I never  had  any  fire  in  my  room,  I frequently 
felt  myfelf  quite  chilled  by  the  cold  of  the  even- 
ing. At  this  time  I bathed  only  once  in  three 
days ; but  after  I had  begun  to  go  into  the  bath 
oefore  dinner,  I foon  found  that  1 was  much  lefs 
fenfible  to  the  cold  of  the  evening  on  thofe  days 
when  I bathed,  than  on  thofe  when  I did  not 
bathe. 
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It  was  the  difcovery  of  this  interefting  fad; 
which  contributed  much,  and  perhaps  more  than 
any  thing  elfe,  to  induce  me  to  take  the  refolution, 
(which  was  confidered  as  very  violent  and  unad- 
vifed)  of  going  into  the  bath  every  fecond  day, 
and  afterwards  everyday. 

After  I had  continued  to  bathe  every  day  for 
fome  time,  I no  longer  felt  the  fmalleft  inconve- 
nience from  the  cold  of  the  evening,  though  I 
frequently  fat  in  my  room  with  the  windows  open, 
when  the  weather  was  very  cold  and  chilly,  ’till 
it  was  fo  dark  that  I could  neither  fee  to  read  nor  to 
write  ; and  when  I joined  the  company  below,  I felt 
myfelf  in  high  fpirits,  and  never  wanted  an  ex- 
cellent appetite  to  my  fupper.  My  fleep  was  un- 
difturbed  and  refrefhing  ; and  everything  indicated 
the  return  of  perfect  health. 

All  thefe  favourable  appearances  having  conti- 
nued for  fome  time,  and  finding  my  ftrength  to 
increafe  daily,  I became  more  venturous,  and  fre- 
quently went  out  after  it  was  dark,  when  the 
evening  was  cold  and  raw,  and  walked  alone  more 
than  half  an  hour  on  the  bleak  dreary  common, 
which  lies  before  the  houfe  where  I lodged  (the 
Ganby  Inn)  to  fee  if  my  conftitution  was  really  fo 
much  changed  as  to  enable  me  to  fupport  that 
trial  without  taking  cold. 

I even  returned  on  foot  from  the  play-houfe, 
acrols  the  common,  feveral  times,  in  the  evening, 
lightly  dreffed,  when  a cold  wind  blew  over  the 
common,  and  after  1 had  buffered  much  from  heat 
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in  the  theatre  : but  in  none  of  thefe  fevere  trials 
did  I receive  the  fmalleft  injury  : I never  too 
cold,  nor  did  I experience  any  feverilh  heats,  or 
reftleffnefs,  on  going  to  bed  after  them.  I call  them 
fevere  trials,  and  as  fuch  they  will  doubtlefs  be 
eonfidered,  when  it  is  recollected,  that  when  I ar-> 
rived  at  Harrogate,  I was  far  from  being  in  a good 
ftate  of  health,  (having  never  recovered  from  the 
dangerous  illnefs  I had  brought  on  myfelf  fix  or 
feven- years  before  in  Bavaria,  byexceflive  applica- 
tion to  public  bufinefs)  and  when  it  is  remembered 
that  at  the  time  when  I was  expofing  myfelf  in  this 
manner  to  the  danger  of  taking  cold,  I was  ufing 
the  warm  bath  every  day. 

But  I am  firmly  petfuaded  that  it  was  to  the 
warm  bath,  that  I was  indebted  for  my  efcape  ; 
and  it  is  that  perfuafion  which  has  induced  me  to 
publifh  this  account  of  my  experiment. 

I am  very  far  indeed  from  wifhing  that  my  exam- 
ple fhould  be  followed  in  all  points. — All  the  un- 
advifed  and  imprudent  details  of  the  experiment 
may,  and  ought  to  be  omitted.  It  would  indeed 
be  more  than  imprudent  ; it  would  be  foolifh  to 
repeat  therm  But  I do  really  believe  that  all  thofe 
who  will  be  perfuaded  to  adopt  the  pra&ice  of 
warm  bathing,  in  health  and  in  ficknefs,  will  find 
the  greateft  and  moft  permanent  advantages  from 
it. 

Were  the  general  and  conftant  ufe  of  the  warm 
bath,  by  perfons  in  health,  a new  thing,  I fhould 
have  many  fcruples  in  recommending  it  to  the 
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public,  whatever  my  private  opinion  of  its  falu- 
brity  might  be.  But  fo  many  nations  have  prac- 
tifed  it  for  ages  ; and  there  are  fo  many  who  now 
pradife  it,  and — what  is  very  remarkable — one 
(the  Ruffian)  which  inhabits  the  coldeft  parts  of 
the  globe,  that  there  cannot  poffibly  be  the  fmalleft 
reafon  to  doubt  of  its  beneficial  effeds. 

With  regard  to  the  pleafant  effeds  that  refult 
from  the  ufe  of  the  warm  bath,  there  never  has 
been  any  difference  of  opinion.  But  ftill,  I am 
quite  certain  that  the  true  luxury  of  warm  bathing 
is  not  underftood  in  this  country  ; and  till  the 
conftrudion  of  our  baths  is  totally  changed, 
and  a different  manner  of  ufing  them  adopted,  we 
never  can  enjoy  a warm  bath  as  it  ought  to  be 
enjoyed. 

As  we  muff  allow,  that  in  moil  cafes,  and  particu- 
larly in  a matter  of  this  kind,  it  is  much  more  wife  and 
prudent  to  adopt  thofe  arrangements  and  improve- 
ments which  have  been  the  refult  of  the  experience 
of  ages,  than  to  fet  down  and  attempt  to  invent 
any  thing  new  ; I think  we  cannot  do  better  than 
to  rebuild  fome  of  the  baths  which  were  left  us  by 
the  Romans.  They  moll  certainly  underftood  warm 
bathing,  as  well  as  any  nation  ever  did  ; and  if 
there- be  any  thing  in  our  climate  which  renders 
any  deviations  neceffary  from  the  manner  com- 
monly pradifed  in  conftruding  baths  in  warmer 
countries,  there  is  no  doubt  but  thofe  luxurious 
foreigners,  who  had  poffefiion  of  this  ifland  for  fo 
many  years,  muft  have  found  them  out.  The 
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plans  they  have  left  us  may  therefore  be  adopted 
with  lafety  as  models  for  our  imitation.  ■ 

I am  far  from  wilhing  to  fee  the  baths  of  Dio- 
cletian and  Caracalla  rife  up,  in  all  their  fplendour, 
in  the  neighbourhood  of  London, for  I am  well  aware 
that  the  magnificent  and  oflentatious  exhibitions 
of  a nation  of  conquerors,  and  flaves,  would  bUt 
ill  accord  with  the  manners  of  a free,  enlightened, 
and  indutlrious  people  ; but  ftill  I cannot  help 
wifhing  that  the  inhabitants  of  this  itland,  and 
all  mankind,  might  enjoy  all  the  innocent  luxuries 
and  comforts  that  are  within  their  reach. 

I am  even  jealous  of  the  poor  Ruffian  peafant ; 
and  when  I fee  him  enjoying  the  higheft  degree  of 
delight  and  fatisfadtion  in  the  rude  cave  which  he 
calls  a warm  bath — without  wilhing  to  diminilli 
his  pleafure — I greatly  lament  that  fo  ufeful  and 
fo  delightful  an  enjoyment  fhould  be  totally  un- 
known to  fo  great  a portion  of  the  human  fpecies. 

Who  knows  but  that  the  poor  Ruffian,  in  the 
midft  of  his  fnows-'-with  his  warm  room,  and 
warm  bath — may  not  on  the  whole,  enjoy  quite  as 
much  happinefs  as  the  inhabitant  of  any  other 
country  ? And  if  this  be  really  the  cafe,  what  an 
addition  would  it  be  to  the  enjoyments  of  the  in- 
habitants of  other,  more  favoured  countries,  to  add 
the  warm  room,  and  warm  bath  of  the  Ruffian,  to 
all  their  local  advantages  ! When  I meditate  pro- 
foundly on  thefe  fubjedts,  it  is  quite  impoffible  for 
me  not  to  feel  my  bol'om  warmed  with  the  moll 
enthufiaftic  zeal  for  the  diffufion  of  that  know- 
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ledge  which  contributes  to  the  comforts  and  en- 
joyments of  life. 

There  is  nothing  more  interefting  than  the  re- 
fults  of  the  ingenuity  of  man  in  the  infancy  of 
fociety,  before  the  light  of  fcience  has  extended 
his  views,  and  increafed  the  number  of  the  objects 
of  his  purfuit.  Ever  intent  upon  a few  fimple 
mechanical  contrivances,  the  ufefulnefs  of  which 
he  continually  experiences,  all  his  thoughts  remain 
concentrated  on  them,  and  all  his  ingenuity  and 
addrefs  are  employed  in  rendering  them  perfeift, 
and  ufing  them  with  agility  and  effect.  When  we 
examine  the  implements  which  favage  nations  have 
contrived  to  provide  for  themfelves,  almoft  without 
fools,  we  fliall  fee  one  of  the  mod:  ftriking  proofs 
to  be  found,  of  the  effects  of  perfevering  indufhy, 
and  long  experience. 

No  perfon  of  any  feeling  can  contemplate 
the  canoes,  fnow-fhoes,  and  hunting  and  fifhing- 
tackle  of  the  North  American  favages,  without 
experiencing  emotions  which  it  would  be  very 
difficult  to  deferibe : and  the  ingenuity  difplayed 
by  the  Ruffian  peafant,  in  the  conftrudtion  and 
management  of  his  warm  bath,  is  not  lefs  ftrik- 
ing- 

Without  any  knowledge  of  the  principles  of 
pneumatics,  hydroftatics,  and  chemiftry,  he  has 
proceeded  in  the  fame  manper,  precifely,  as  he 
would  have  done,  had  he  underftood  all  thofe 
fciences;  and  without  money,  or  the  means  of 
purchafing  any  thing  of  value,  he  has  contrived, 
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with  the  rude  materials,  of  no  value,  which  he 
finds  lying  about  him,  to  conflrudt  an  edifice  in 
which  he  enjoys,  in  the  mofl  complete  manner 
poflible,  all  the  delightful  fenfations  which  reful t 
from  one  of  the  mofl:  rational  plealures,  of  the  molt 
refined  and  luxurious  nations.  And  if  fecurity  in 
the  poflefiion  of  an  advantage  adds  value  to  it, 
how  much  greater  is  the  fecurity  of  the  Ruffian 
peafant  in  the  enjoyment  of  his  luxuries,  than  the 
rich  and  effeminate  in  the  poffefiion  of  theirs? — • 
Nothing  is  more  calculated  to  fill  us  with  wonder 
and  admiration  than  to  fee  how  the  different  fixa- 
tions of  man,  on  this  globe,  have  been  equalized 
by  compenfations ! 

The  warm  baths  of  the  Ruffian  peafants  have  fo 
often  been  defcribed,  that  I dare  not  take  up  the 
reader’s  time  unneceflarily  by  given  a particular 
account  of  them.  They  are,  as  is  well  known, 
what  are  called  vapour  baths ; and  as  thofe  who 
build  them  are  much  too  poor  to  afford  the  ex- 
pence either  of  boilers,  or  bathing  tubs,  they  are 
heated  in  a manner  which  is  equally  ingenious  and 
economical.  A parcel  of  flones  are  heated  upon 
a wood  fire  made  on  the  ground,  and  when  thefe 
ftones  are  hot,  water  or  fnow  is  thrown  on  them, 
and  the  fleam  which  is  produced,  rifes  up  and  oc- 
cupies the  infide  of  the  arched  roof  of  the  cave 
which  conflitutes  the  bath. 

Thofe  who  enjoy  the  bath,  place  themfelves, 
extended  at  full  length,  on  a bed  compofed  of  the 
final!  twigs  and  leaves  of  trees,  on  hurdles  in  the 
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form  of  fhelves,  placed  round  the  cave,  under  its 
vaulted  roof,  and  above  the  level  of  the  top  of 
the  door  way. 

From  this  fhort  defcription  it  is  evident,  that 
the  air  occupying  the  top  of  the  cave,  and  which 
is  heated  by  the  fleam,  being  rendered  fpecifically 
lighter  than  the  cold  air  without,  by  the  heat  it 
has  acquired,  will  remain  in  its  place,  even  though 
the  entrance  into  the  cave  fhould  not  be  provided 
with  a door.  A few  branches  of  trees  placed 
againft  the  door-way  would  break  the  force  of  the 
wind,  if  any  were  flirring,  and  the  bath  would 
remain  as  warm  as  fhould  be  required,  for  any 
length  of  time,  even  in  the  mofl  fevere  frofl  of  a 
Ruffian  winter,  with  the  expence  of  a very  fmall 
quantity  of  fuel. 

Were  I afked  to  give  a plan  for  a warm  bath, 
by  a friend  who  had  full  confidence  in  my  abilities 
to  execute  fuch  an  undertaking  with  intelligence, 
I fhould  adopt,  with  little  deviation,  all  the  prin- 
ciples of  the  Ruffian  baths. 

The  bath  room  fhould  be  built  of  bricks ; and 
fhould  be  covered  above  by  a gothic  or  pointed 
dome ; and  the  entrance  into  it  fhould  not  be 
through  the  fide  walls,  but  through  the  pave- 
ment, by  a flight  of  fleps  from  below.  The  walls 
fhould  be  double,  the  inner  wall  being  made  as 
thin  as  poffible,  and  the  room  fhould  be  lighted 
by  three  or  four  very  fmall  double  windows  of 
fingle  panes  of  glafs  fituated  juft  below  the  fpring 
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of  the  dome,  which  might  be  at  the  height  of 
feven  or  eight  feet  above  the  pavement. 

As  the  (double)  walls  of  the  building  would  be 
of  fome  considerable  thicknefs,  and  as  the  win- 
dows ought  to  be  ffnall,  and  double,  it  would  be 
very  eafy  to  conhrudt  them  in  fuch  a manner  that 
a perfon  from  without  fhould  not  be  able  to  fee 
any  perfon  in  the  bath,  even  though  they  were 
to  get  a ladder,  and  attempt  to  look  in  at  the 
window.  One  of  the  windows  fhould  be  made  to 
open,  in  order  to  ventilate  the  bath. 

The  infide  of  the  walls,  and  dome  of  the  bath 
room  fhould  be  plaihered,  and  afterward  well 
painted  in  oil ; — or,  (what  would  have  a neater 
and  more  elegant  appearance),  they  might  be  lined 
with  Dutch  tile. 

The  pavement  might  be  made  of  any  kind  of 
flat  hones,  or  of  bricks,  or  tiles  \ or  it  might  be 
conhrufted  of  hucco,  well  painted  in  oil,  and  it 
might  be  covered  with  matting. 

If  ornament  were  required,  I would  place  a 
figure  of  Vefla,  holding  an  Argand’s  lamp,  on  a 
pedehal,  on  one  flde  of  the  room.  This  pedehal, 
which  lhould  be  large  in  proportion  to  the  figure, 
fhould  be  made  of  iheet  copper,  and  painted  of  a 
bronze  colour  on  the  outfide.  The  cavity  within 
it  lhould  be  accurately  clofed  on  every  fide,  in 
order  that  it  might  occalionally  be  filled  with 
fleam  from  a boiler  fituated  without,  and  ufed  as 
a hove  for  warming  the  room. 
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The  important  objed  had  in  view  in  making 
the  entrance  into  this  bath  from  below  (the  pre- 
fervation  of  the  warm  air  in  the  room)  might  be 
attained  equally  well  with  the  door  placed  on  one 
fide  of  the  room,  provided  the  door  were  made  to 
open  immediately  into  a narrow  defcending  vaulted 
gallery,  furnifhed  with  a good  door  at  the  lower 
end  of  it. 

The  top  of  the  door  at  the  lower  end  of  this 
gallery  fhould  be  two  or  three  feet  below  the  level 
of  the  bottom  of  the  door  at  the  top  of  it,  which 
opens  into  the  bath. 

By  fetting  both  thefe  doors  open ; and  at  the 
fame  time  opening  one  of  the  windows  of  the 
bath,  all  the  warm  air  in  it,  below  the  level  of  the 
window,  will  be  forced  out,  in  a very  few  mo-? 
ments,  and  the  room  will  be  completely  venti-r 
latecl. 

If  the  entrance  be  made  through  the  fide  of  the 
room,  in  the  manner  juft  defcribed,  this  will  ren- 
der the  form  of  the  room  more  fimple,  and  more 
elegant,  than  if  the  paffage  into  it  were  from  be- 
low, through  the  pavement, 

If  the  pavement  of  the  bath  be  on  a level,  or 
nearly  on  a level,  with  the  furface  of  the  ground, 
the  entrance  into  it  muft,  neverthelefs,  come  from 
a lower  place.  If  the  door  leading  into  the  bath 
be  fituated  at  one  fide  of  the  room,  the  vaulted 
gallery,  with  which  it  communicates,  muft  de~ 
fcend  below  the  level  of  the  furface  of  the  ground, 
j^nd  a paffage  muft  he  opened  from  without,  in 
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order  to  arrive  at  the  door  which  mud  clofe  this 
gallery  at  its  lower  extremity. 

A fleam  boiler  fhould  be  placed  under  the  bath, 
in  a vaulted  room,  and  the  fmoke  from  the  clofed 
fire-place  of  the  boiler  fhould  be  made  to  circulate 
in  flues  under  the  pavement  of  the  bath,  near 
the  walls  of  the  room,  in  which  part  the  pavement 
fhould  not  be  covered  with  matting. 

A bathing  tub  fhould  (land  on  one  fide  of  the 
room,  and  oppofite  to  it  Ihould  be  placed  a bamboo 
or  caned  fopha,  covered,  firft  with  a foft  thick 
blanket,  and  then  with  4 clean  fheet,  thrown 
over  it. 

The  bathing  tub,  which  might  be  of  the  ufual 
dimenfions,  fhould  be  placed  on  a platform  of 
wood,  covered  with  fheet  lead,  about  feven  or 
eight  feet  fquare,  and  railed  fix  or  feven  inches 
above  the  pavement.  This  platform  fhould  be 
flat,  and  nearly  horizontal,  with  a border  all 
round  it,  about  two  or  three  inches  high,  and  a 
leaden  pipe  at  the  loweft  part  of  it,  to  carry  off 
the  water  that  happens  to  fall  on  it. 

The  lead  fhould  be  covered  by  thin  boards,  or 
by  a looie  piece  of  matting;  and  a caned  chair,  or 
a ftool,  fhould  be  placed  on  the  platform,  by  the 
fide  of  the  bathing  tub.  A pipe  fhould  be  pre- 
pared for  admitting  cold  water  into  the  bathing 
tub  from  a refervoir  fituated  without  the  bath ; 
and  another  for  bringing  fleam  into  it,  to  heat  it, 
from  the  fleam  boiler.  There  fhould  likewife  be  a 

wafte 
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wafte  pipe  for  carrying  off  the  water  when  the 
bathing  tub  is  emptied. 

The  bathing  tub  fhould  not  be  fet  down  im- 
mediately upon  the  lead  which  covers  the  plat- 
form on  which  the  tub  is  placed,  but  fhould  be 
raifed  eight  or  ten  inches  above  it,  in  order  that 
the  air  may  pafs  freely  under  the  bottom  of  the 
tub ; and  that  there  may  be  room  to  come  at  the 
lead,  to  wafh  it,  and  clean  it,  in  every  part. 

A bath  conftructed  in  the  manner  here  defcribed 
might  be  kept  conftantly  warm,  all  the  year  round, 
at  a very  fmall  expence  for  fuel ; and  in  that  cafe, 
it  would  always  be  ready  for  ufe. 

It  is  equally  well  calculated  to  ferve  as  a warm 
air-bath  ; — as  a vapour-bath  or  as  a warm  water- 

bath  ; — and  when  it  is  ufed  as  a water-bath,  the 
air  in  the  room  may  be  made  either  warm,  or  tem- 
perate, at  pleafure. 

This  lafc  circumftance  I take  to  be  a matter  of 
the  greateft  importance  ; for  nothing  furely  can 
be  more  difagreeable  than  the  fenfations  of  a per- 
fon  on  getting  out  of  a tub  of  warm  water,  and 
{landing  fhivering  with  cold,  till  he  is  wiped  dry, 
and  dreffed  ; and  I cannot  help  fufpedting,  that 
fuch  a fituation  is  as  dangerous  as  it  is  unplea- 
fant. 

I am  much  inclined  to  think  that  the  warm 
air-bath , with  occafional  waiffing  with  warm  water, 
will  be  found  to  be  not  only  the  moft  pleafant, 
but  alfo  the  moft  wholefome  of  any  ; and  if  that 
fhould  be  the  cafe,  no  building  could  anfwer  for 

that 
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that  purpofe  in  this  country — (where  the  tempera- 
ture of  the  atmofphere  is  always  fo  much  below 
that  which  would  be  wanted)  unlefs  it  were  con* 
ftrufted  on  principles  fimilar  to  thofe,  on  which 
the  plan  above  defcribed  is  founded. 

Hot  air  may  at  any  time  be  procured  in  any  cli-> 
mate,  but  a large  mafs  of  air  moderately  and 
equally  warm  cannot  be  preferred  in  a cold  country, 
by  any  other  means  than  by  preventing  its  being 
cooled,  and  preventing  its  being  driven  away  by 
the  denfer  furrounding  medium. 

The  double  walls,  and  fmall  double  windows  of 
the  bath,  which  I have  recommended,  will  pre- 
vent the  cooling  of  the  air  in  it ; and  the  form  of 
the  room  renders  it  abfolutely  impofiible  for  the 
cold  air  of  the  atmofphere,  either  to  mix  with  that 
warm  air,  or  to  force  it  out  of  its  place. 

If  it  be  required  to  mix  fleam  with  the  air  of 
the  room  to  render  it  moift,  that  may  be  done  by 
laying  a fleam  tube  for  that  purpofe  from  the 
boiler,  into  the  room  ; or  it  may  be  done  in  a man- 
ner ftill  more  refined  and  luxurious,  by  having  a 
fmall  portable  boiler  for  that  purpofe,  heated  by  a 
fpirit  lamp,  or  a common  tea  urn,  heated,  or  rather 
kept  boiling,  by  an  iron  heater ; or  a common 
tea-kettle  heated  by  a fpirit  lamp,  might  be  made 
ule  of.  The  water  might  be  brought  in,  already 
boiling  hot,  and  if  a quantity  of  cloves,  or  other 
fpices  were  mixed  with  it,  the  room  would  be 
filled  with  the  molt  grateful,  and  molt  falutary 
perfumes.  By  burning  fweet  fcented  woods  or 
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aromatic  gums  and  refins  in  the  room,  in  a fmall 
chafing  difh  filled  with  live  coals,  the  air  in  the 
room  would  be  perfumed  with  the  moft  pleafant 
aromatic  odours. 

Thofe  who  are  difpofed  to  fmile  at  this  difplay 
of  eaftern  luxury,  would  do  well  to  reflect  on  the 
funis  they  expend  on  what  they  confider  as  luxuries } 
and  then  compare  the  real  and  harmlefs  enjoy- 
ments derived  from  them,  with  the  rational  and 
innocent  pleafures  here  recommended.  I would 
afk  them,  if  a ftatefinan,  or  a foldier,  going  from 
the  refre filing  enjoyment  of  a bath  fuch  as  I have 
defcribed,  to  the  fenate  or  to  the  field,  would,  in 
their  opinion,  be  lefs  likely  to  do  his  duty,  than  a 
perfon  whofe  head  is  filled,  and  whofe  faculties  are 
deranged,  by  the  fumes  of  wine. 

Effeminacy  is  no  doubt  very  defpicable,  efpe- 
cially  in  a perfon  who  afpires  to  the  character  and 
virtues  of  a man  ; but  I fee  no  caufe  for  calling 
any  thing  effeminate , which  has  no  tendency  to  di- 
minifii  either  the  ftrength  of  the  body  ; — the  dig- 
nity of  fentiment ; — or  the  energy  of  the  mind, 
I fee  no  good  reafon  for  confidering  thofe  grateful 
aromatic  perfumes,  which  in  all  ages  have  been 
held  in  fuch  high  eftimation,  as  a lefs  elegant,  or 
lefs  rational  luxury  than  fmoaking  tobacco ; or 
fluffing  the  r.ofe  with  fnuff. 

Having  given  a flight  fketch  of  a bath  on  a 
fcale  of  magnificence  and  refinement,  which  will 
not  fuit  every  perfon’s  circumftance  ; and  may  not 
accord  with  every  p.erfon’s  tafle,  I will  now  give 
i another 
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another  on  a lefs  expenfive,  and  more  modeff. 
plan. 

Let  a fmall  building  be  ereCted,  14  feet  5 inches 
long,  and  9 feet  wide,  meafui'ed  within,  and  7 feet 
high ; and  let  it  be  divided  into  equal  rooms  of 
9 feet  long,  and  7 feet  wide  each,  by  a partition 
wall  of  brick  4!  wide,  or  equal  in  thicknefs  to  the' 
width  of  a brick.  Let  the  outfide  walls  of  this 
little  edifice  be  double,  the  two  walls  being  each 
the  width  of  brick  in  thicknefs,  and  the  void  fpace 
between  them,  being  likewile  of  the  fame  thick- 
nefs, viz.  about  4!  inches.  In  order  to  (Lengthen1 
thefe  double  walls,  they  may  be  braced  and  iup- 
ported  one  againft  the  other,  by  uniting  them,  in 
different  parts,  by  fingle  bricks,  laid  acrols,  with 
their  two  ends  fixed  in  the  two  walls. 

Inftead  of  a floor  of  boards,  thefe  two  little 
rooms  fhould  be  paved  with  12  inch  tiles,  or  flat 
Hone's,  laid  in  fuch  a manner,  on  thin  parallel  walls, 
(qf  inches  in  thicknefs)  as  to  form  horizontal  flues 
tmder  every  part  of  the  pavement. 

There  fhould  be  no  door  of  communication  be- 
tween thefe  rooms,  but  each  fhould  have  its  fepa- 
rate  entrance  from  without,  by  a door  opening  di- 
rectly into  a feparate  narrow  defcending  covered 
gallery.  Thefe  two  doors  fhould  be  placed  on  the 
fame  fide  of  the  building,  and  their  two  feparate 
defcending  galleries  may  be  parallel  to  each  other, 
and  may  indeed  be  covered  by  the  fame  roof. 

They  may  together,  form  one  gallery,  divided 

into 
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into  two  narrow  paffages  by  a thin  partition  wall, 
conftru&ed  with  bricks, 

A fmall  porch  at  the  bottom  of  the  gallery 
fhould  be  common  to  both  paffages,  but  each  paf- 
fage  fhould,  never thelefs,  have  its  feparate  door, 
at  its  lower  extremity,  where  it  communicates  with 
the  porch. 

The  top  of  the  door-way  of  this  defcending  paf- 
fage,  at  its  lower  extremity,  muff  be  at  leafl  one 
foot  below  the  level  of  the  pavement  of  the  rooms. 

This  paffage  may  be  furnifhed  with  a flight  of 
fteps ; or  its  defcent  may  be  made  fo  eafy  as  to 
render  fteps  unneceffary. 

If  there  fhould  be  no  natural  elevation  of 
ground  at  hand,  on  which  this  bath  can  conve- 
niently be  fltuated,  a mound  of  earth  muff  be 
raifed  for  that  purpofe;  otherwife  it  will  be  necef- 
fary  that  the  porch  at  the  end  of  the  gallery  fhould 
be  fltuated  7 or  8 feet  below  the  furface  of  the 
ground  ; for  it  is  indifpenfably  necefiary  that  the 
entrance  into  the  bath  fhould  be  by  an  a[centi  and 
in  a covered  gallery .* 

The  building  may  be  covered  with  a thick 
thatched  roof,  which  will,  on  fome  accounts,  be 
better  than  any  other  ; but  any  other  kind  of  roof 
will  anfwer  very  well,  provided  it  be  tight ; and 
that  a quantity  of  draw,  or  of  chaff,  or  of  dry 

leaves 

* If  the  entrance  into  the  houfes  of  poor  cottagers  were  con- 
ftru&ed  on  the  fame  principles,  this  fimple  contrivance  would 
fave  them  more  than  half  their  expences  for  fuel,  in  cold  wea- 
ther. 
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leaves  be  laid  over  the  ceiling  of  the  two  fmall 
rooms,  under  the  roof,  to  confine  the  heat.  The 
ceiling  of  the  rooms  fhould  be  lathed  and  plaif- 
tered,  and  the  walls  of  the  room  fhould  be  plaif- 
tered  and  white-wafhed. 

At  the  end  of  one  of  the  rooms  oppofite  to  the 
door,  a bathing  tub  fhould  be  placed  j and  in  the 
other  a caned  fofa. 

The  bathing  tub  fhould  be  placed  on  a platform 
7 feet  fquare,  covered  with  fheet  lead,  and  raifed 
about  nine  inches  above  the  level  of  the  pavement. 
This  platform  fhould  have  a rim  all  round  it,  and 
a pipe  for  carrying  off  out  of  the  room,  the  water 
that  accidentally  falls  on  it. 

The  bathing  tub  fhould  be  fupplied  with  cold 
water  from  a refervoir  (a  common  cafk  will  an- 
fwer  perfectly  well  for  that  ufe)  which  fhould 
Hand  without  the  houfe. 

The  water  fhould  be  admitted  cold  into  the 
bathing  tub,  and  fhould  be  warmed  in  it,  by 
means  of  fleam,  which  may  come  from  a fmall 
fleam-boiler,  which  fhould  be  fituated  without 
the  building,  and  near  to  the  refervoir  of  cold 
water.  * A fmall  open  fhed,  made  againfl  one  fide 
of  the  building — that  fide  of  it  which  is  oppofite 
to  the  entrance  gallery — -may  cover  both  the 
boiler  and  the  refervoir.  The  boiler,  which  need 
not  be  made  to  contain  more  than  fix  or  eight 
gallons,  fhould  be  well  fet  in  brick-work,  and 
welf  covered  over  with  bricks,  to  prevent  the  lofs 
of  h$at  which  would  refult  from  any  part  of  the 
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boiler  being  expofed  naked  to  the  cold  air  of  the 
atmofphere. 

This  b filer  fhould  be  fo  fitted  up,  by  means 
of  a ball-cock,  as  to  feed  itfelf  regularly  with  wa- 
ter from  the  neighbouring  refervoir. 

The  boiler  fhould  be  furnifhed  with  a fafety 
valve,  opening  into  the  open  air,  and  with  a tube 
for  conveying  fteam  into  the  bathing-tub.  This 
tube,  which  may  be  a common  leaden  pipe,  about 
half  an  inch  in  diameter,  fhould  be  wound  round 
with  the  lift  of  coarfe  cloth,  or  with  any  warm 
covering  of  that  fort,  to  confine  the  heat. 

This  fteam  tube  fhould  rife  up  perpendicularly 
from  the  boiler  to  the  height  of  eight  or  ten 
inches  above  the  level  of  the  ceiling  of  the  bath- 
room, and  fhould  then  be  bent  towards  the 
building,  aud  made  to  enter  the  roof  of  it,  and 
then  to  defcend  perpendicularly  through  the  ceil- 
ing of  the  bath-room,  and  enter  the  bathing-tub. 
Its  open  end  fhould  reach  to  within  an  inch  of 
the  bottom  of  the  tub,  and  a little  above  the 
level  of  the  top  of  the  tub  there  fhould  beafteam- 
cock,  by  means  of  which  the  paftage  of  the  fteam 
through  the  fteam-tube,  and  into  the  water  in 
the  bathing-tub,  may  be  regulated,  or  prevented 
entirely,  as  the  occafion  may  require. 

There  may  be  a fhort  branch,  fix  Or  eight 
inches  long,  inferted  into  the  fteam-tube  juft  de- 
ferred, which  branch  will  ferve  for  admitting 
fteam  into  the  room  when  it  is  defigned  to  be 
ufed  as  a fteam,  of  vapour-bath.— This  fhort 

branch 
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branch  muft  of  courfe  be  furnifhed  with  its  own 
feparate  fteam-cock. 

The  frnoke  from  the  (clofed)  fire-place  of  the 
boiler  muft  be  made  to  circulate  under  the  pave- 
ment of  the  two  rooms  of  the  bath,  in  the  flues 
conftrufted  for  that  purpofe,  before  it  is  buffered 
to  pafs  off  into  the  chimney. 

The  chimney  fhould  ftand  on  the  outflde  of 
the  building,  and  be  made  to  lean  againft,  and  be 
fupported  by  the  wall  of  the  building.  There  fhould 
be  a damper  in  this  chimney. 

Each  of  the  fmall  rooms  fhould  be  furnifhed 
with  a fmall  double  window ; each  window  con- 
fifting  of  one  large  pane  of  glafs,  and  being  made 
to  open  by  means  of  a hinge,  placed  on  one  fide 
of  it. 

Thefe  windows  fhould  be  placed  as  near  the 
ceiling  of  the  room  as  poflible,  in  order  to  fa- 
cilitate the  perfect  and  fpeedy  ventilation  of  the 
bath.  The  infide  windows  may  be  placed  level 
with  the  infide  of  the  wall  of  the  houfe  ; and  the 
outfide  window  level,  or  flufh,  with  the  outfide 
wall.  Either  the  infide  windows  or  the  outfide 
windows  fhould  be  made  of  ground  or  of  wavy 
glafs,  in  order  that  a perfon  in  the  bath  may  not 
be  expofed  to  being  feen  through  the  windows. 

The  two  fmall  rooms  may  be  diftinguifhed  by 
calling  one  of  them  the  bath-room , and  the  other 
the  dr  effing-room. 

If  it  be  required  to  heat  the  two  rooms  in  a 
very  fhort  time,  the  one  with  vapour,  and  the 
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other  with  dry  air,  equally  warmed,  and  perfectly 
free  from  all  difagreeable  fmells,  this  may  be  done 
by  the  following  fimple  contrivance.  Let  a cylin- 
der of  very  thin  copper,  about  eight  inches  in  dia- 
meter, and  five  feet  in  length,  be  placed  horizontally 
under  the  fopha  in  the  dreffing-room,  and  let  a 
fleam-pipe  from  the  boiler  be  laid  into  it,  with 
another  pipe  for  carrying  off  the  water  refulting  from 
the  condenfation  of  the  fleam  in  it.  By  admit- 
ting fleam  into  this  tube,  the  air  in  the  room  will 
foon  be  warmed,  without  any  watery  vapour  be- 
ing mixed  with  it ; — and  by  admitting  fleam  into 
the  bath-room,  and  allowing  it  to  mix  with  the 
air  of  that  room,  a vapour-bath  will  be  formed, 
and  in  a very  few  minutes  will  be  ready  for 
ufe. 

A fmall  quantity  of  cold  water  may  then  be 
admitted  into  the  bathing-tub,  and  the  fleam  being 
turned  into  it,  it  will  foon  be  made  warm  enough 
to  be  ufed  for  wafhing,  after  the  fleam-bath  has 
been  ufed. 

The  paffage  from  the  bath-room  into  the  dref- 
fing-room will  be  attended  with  no  danger  from 
cold ; and  it  will  be  found  very  pleafant  to  drefs 
and  repofe  in  a warm  room, 'where  the  air  is  pure, 
and  not  charged  with  vapour,  after  coming  out  of 
the  water,  or  out  of  a vapour-bath. 

If  there  fhould  be  any  apprehenfion  that  either 
the  bath-room,  or  the  dreffing-room,  might  be 
too  much  heated  by  the  fmoke  from  the  boiler 
paffing  continually  through  the  flues  under  the 
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pavement,  a canal,  furnilhed  with  a damper,  lead- 
ing from  the  clofed  fire-place  of  the  boiler  imme- 
diately into  the  chimney,  might  be  made;  and 
whenever  the  pavement  fhould  become  too  hot, 
by  opening  this  canal  the  fmoke  would  pafs  off 
immediately  into  the  chimney  by  the  fhorteft 
road,  and  the  pavement  would  receive  no  more 
heat  from  it.  I think  it  would  in  all  cafes  be  ad- 
vifable  to  take  this  precaution,  in  conftrudting  a 
bath  on  the  principles  here  recommended. 

But  I muft  haften  to  finifh  this  long  dilTerta= 
tion ; and  I fhall  conclude  it  with  a few  paflages 
from  a modern  traveller  (M.  Savary)  who  may 
be  confidered  as  being  well  qualified  to  give  an 
opinion  on  the  fubjeft  in  queftion. 

Speaking  of  the  manner  of  ufing  the  warm  bath 
in  Egypt,  he  fays,  “ The  bathers  here  are  not 
tc  imprifoned,  as  they  are  in  Europe,  in  a kind  of 
“ tub,  where  one  is  never  at  one’s  eafe.  Extended 
“ on  a cloth  fpread  out,  with  the  head  fupported 
“ by  a fmall  cufhion,  they  can  ftretch  themfelves 
<c  freely  in  every  poilure,  whilft  they  lie  quite  at 
“ their  eafe,  envelloped  in  a cloud  of  odoriferous 
“ vapours,  which  penetrates  all  their  pores.  In 
“ this  fituation  they  repofe  for  fome  time,  till  a 
“ gentle  moifture  upon  the  Ikin  appears,  and  by 
“ degrees  diffufes  itfelf  over  the  whole  body.  A 
“ fervant  then  comes  and  majfes  them  (as  it  is 
“ called,  from  a word  in  the  Arabic  language, 
“ which  fignifies  to  touch  in  a delicate  manner.)  He 
h h 2 “ feems 
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44  Teems  to  knead  the  fleQi,  but  without  cauling 
44  the  fmalleft  pain ; and  when  that  operation  is 
44  ended,  he  puts  on  a glove,,  made  of  woollen  fluff, 
44  and  rubs  the  fkin  for  a confiderable  time. 

44  During  the  whole  of  this  time  the  fweat  con- 
44  tinues  to  be  mod  profufe ; and  a confiderable 
44  quantity  of  fcaly  matter,  and  other  impurities, 
44  which  obdrudted  the  pores  of  the  Ikin,  are  re- 
44  moved,  and  the  Ikin  becomes  quite  Toft,  and  as 
44  fmooth  as  fatim 

44  When  this  operation  is  ended,  the  bather  is 
44  conduced  into  a clofet,  in  which  there  is  a cif- 
44  tern,  fupplied  with  hot,  and  with  cold  water, 
44  which  comes  into  it  through  two  feparate  pipes, 
44  each  furnilhed  with  a brafs  cock-  Here  a lather 
44  of  perfumed  foap  is  poured  over  him. 

44  After  being  well  wafhed  and  wiped,  a warm 
44  fheet  is  wrapped  round  him,  and  he  follows  the 
44  attendant  through  a long  winding  paffage  into 
44  an  external  and  more  fpacious  apartment-  This 
44  tranlition  from  heat  to  cold  produces  no  dif- 
44  agreeable  fenfations,  nor  any  bad  confequences. 

4£  In  this  airy  apartment  a bed  of  repofe  is  found 
44  prepared,  and  frefh  and  dry  linen  is  brought. 
44  A pipe  is  alfo  brought,  and  coffee  is  ferved. 

44  Coming  out  of  a hot  bath,  where  one  was 
44  furrounded  by  a cloud  of  warm  vapours  till  the 
44  fweat  gullied  from  every  pore,  and  being  tranf- 
44  ported  into  the  free  air  of  a fpacious  apartment, 
44  the  bread  dilates,  and  one  breathes  with  volup- 
44  tuoufnefs.  The  pores  of  the  body  being  per- 

44  fectly 
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“ fedtly  cleaned,  and  all  obftrutftions  removed,  one 
“ feels  as  it  were  regenerated  ; and  one  experiences 
“ an  univerfal  comfort.  The  blood  circulates  with 
“ freedom,  and  one  feels  as  if  difengaged  from  an 
“ enormous  weight,  with  a fenfe  of  fuplenefs  and 
“ lightnefs,  which  is  as  new  as  it  is  delightful.  A 
■“  lively  fentiment  of  exiftence  diffufes  itfelf  over 
<£  the  whole  frame,  and  the  foul,  lympathizing  in 
“ thefe  delicate  fenfations,  enjoys  the  moft  agree- 
“ able  ideas.  The  imagination,  wandering  over  the 
<c  univerfe,  which  it  embellithes,  fees  on  every  fide 
<£  the  moft  enchanting  pictures — every  where  the 
image  of  happinefs  l 

“ If  the  fucceffion  of  our  ideas  be  the  real  mea- 
**  fure  of  life,  the  rapidity  with  which  they  then 
“ recur  to  the  memory,  and  the  vigour  with  which 
<c  the  mind  runs  over  the  extended  chain  of  them, 
would  induce  a belief,  that  in  the  two  hours  of 
“ delicious  calm  that  fucceeds  the  bath,  one  has 
lived  a number  of  years  1” 
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Of  the  Management  of 'Fires  in  clofed  Fire-places. 

Trough  I have  already  mentioned,  more  than 
JL  once,  the  neceffity  of  preventing  the  entrance 
of  air  into  a clofed  fire-place,  by  any  other  paffage 
than  by  the  regifter  of  the  afh-pit  door,  and  have 
ftrongly  recommended  the  keeping  of  the  door  of 
the  fire-place  conftantly  clofed  ; yet,  as  I have  fincc 
found  that  thofe  precautions  are  even  of  more  im- 
portance than  I had  imagined,  I conceived  that  it 
might  be  ufeful  to  mention  the  fubjedt  again,  and 
give  an  account  of  the  feries  of  experiments,  from 
the  refults  of  which  I have  acquired  new  light  in 
refpedl  to  it. 

In  fitting  up  a large  fhallow  circular  kitchen 
boiler  (one  of  thofe  I put  up  in  the  kitchen  of 
the  houfe  formerly  occupied  by  the  Board  of  Agri- 
culture) I made  an  experiment,  which,  though  it 
appeared  to  me  at  the  time  to  have  lucceeded  per- 
fectly, led  me  into  an  error,  that  afterwards  caufed 
me  a great  deal  of  embarraffment.  1 conftrudted 
the  fire-place  of  the  boiler,  of  a peculiar  form,  for 
the  exprefs  purpofe  of  burning  the  fmoke ; imagining, 
that  if  I could  fucceed  in  that  attempt,  I Ihould 
not  oqly  get  more  heat  from  any  given  quantity  of 
coals,  but  alfo,  that  the  narrow  horizontal  canal 
that  carried  off'  the  fmoke  from  the  fire-place  to 
the  chimney,  would  be  much  lefs  liable  to  be 
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choaked  up  by  foot  or  duff.  The  fire-place  was 
made  rather  longer  than  ufual ; and  near  the  farther 
end  of  it  there  was  a thin  piece  of  fire-ftone,  placed 
edge-wife,  which  run  quite  acrofs  it,  from  fide  to 
fide,  a fpace  being  left  about  z \ inches  wide, 
between  the  lower  edge  of  this  ftone  and  the  bars 
of  the  grace,  while  the  bottom  of  the  boiler  repofed 
on  its  upper  edge. 

From  this  defcription  it  is  evident,  that  the  flame 
of  the  burning  fuel,  after  riling  up  and  ftriking 
againlt  that  part  of  the  bottom  of  the  boiler  which 
was  fituated  over  the  hither  part  of  the  fire-place, 
fnuft  necelfarily  pafs  under  the  lower  edge  of  the 
ftone  juft  mentioned,  in  order  to  get  into  the  canal 
leading  to  the  chimney;  and  I fancied,  that  by 
taking  care  to  keep  that  narroiv  pajfage  constantly 
occupied  by  red-hot  coals,  the  fmoke,  being  forced 
to  pafs  through  between  them,  would  necelfarily 
take  fire,  and  burn.  This  actually  happened  ; and 
when  I left  a fmall  opening  in  the  door  of  the  fire- 
place, to  give  admittance  to  a little  frefh  air  to  fa- 
cilitate and  excite  rhe  combuftion,  the  flame  be- 
came fo  exceedingly  vivid  and  clear,  that  I promifed 
anyfelf  great  advantages  from  this  new  arrange- 
ment. 

Being  foon  after  engaged  in  putting  up  a large 
fquare  boiler  in  the  kitchen  of  the  Foundling  Hos- 
pital, I there  introduced  the  fame  contrivance 
but  how  great  was  my  furprize  on  finding,  that 
notwithfbmding  the  extreme  vivacity  of  the  fire, 
the  contents  of  the  boiler  could  not  be  brought  to 
toil  in  lefs  time  than  five  hours ! The  fire-place, 
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it  is  true,  was  fmall,  and  the  brick-work  was  new 
and  wet  3 but  I found  that  the  quantity  of  coals 
confumed  was  fuch,  that  had  there  been  no  elien- 
tial  fault  in  the  conftru&ion  of  the  fire-place,  nor 
in  the  management  of  the  fire,  the  contents  of  the 
boiler  ought,  notwithftanding  thefe  unfavourable 
circumftances,  to  have  boiled  in  lefs  than  one-third 
part  of  the  time  that  had  been  found  neceffary  to 
bring  it  into  a ftate  of  ebullition. 

Having  wafted  two  or  three  days  in  attempting 
to  remedy  the  defeats  of  this  fire-place,  without 
changing  entirely  the  principles  of  its  conftruc- 
tion  3 — concealing  my  difappointment  from  thofe 
who  it  was  neceffary  fhould  have  confidence  in  my 
fkill,  by  reprefenting  to  them  all  that  had  been 
done  as  being  a mere  experiment,  I pulled  down 
the  work  to  the  foundation,  and  caufed  it  to  be 
rebuilt  on  principles  which  I knew  could  not  fail  to 
fucceed,  and  which  did  fucceed  to  the  utmoft  of 
my  expeditions. 

Though  I ruminated  often  on  this  difappoint- 
ment,  I did  not  find  out  the  real  caufe  of  my  ili 
fuccefs  for  fome  months.  This  difcovery  was, 
however,  at  length  made,  and  in  fuch  a manner  as 
to  leave  no  room  for  doubt. 

Having,  as  an  experiment,  conftruded  in  the 
kitchen  of  the  Military  Academy  at  Munich,  an 
apparatus  for  the  performance  of  all  the  different 
proceffes  of  cookery,  and  to  ferve  occafionally  for 
Warming  a room,  with  one  and  the  fame  fire,  think- 
ing that  the  principles  of  the  invention  might  be 
employed  with  advantage  in  the  conftru&ion  of 
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cottage  fire-places,  on  my  return  to  this  country 
I made  the  experiment  at  my  lodgings  in  Bromp- 
ton-row,  Knightlbridge ; and,  defirous  of  accom- 
modating the  contrivance  to  what  I think  may  be 
called  a prejudice  of  Englifhmen,  I contrived  the 
machinery  in  fuch  a manner  as  to  render  the  fire 
■vifble. 

A fmall  low  grate  was  fixed  in  the  middle  of  a 
large  open  kitchen  fire-place,  and  on  each  fide  of 
it  were  fixed  in  brick-work  two  Dutch  ovens,  one 
above  the  other;  the  bottom  of  the  lower  oven,  on 
each  fide,  being  nearly  on  a level  with  the  top  of 
the  grate ; and  as  each  of  the  ovens  was  furrounded 
by  flues,  I had  hopes,  that  by  caufing  the  flame 
and  fmoke  of  the  open  fire  to  incline  downwards, 
and  enter  an  horizontal  canal,  fituated  juft  behind 
the  fire,  and  there  to  feparate  to  the  right  and 
left,  and  circulate  under  the  iron  bottoms  of  the 
ovens,  they  would,  by  that  means,  be  fufficiently 
heated  to  bake  or  to  boil ; and  even  if  the  two  upper 
ovens  fhould  not  be  found  to  be  fufficiently  heated 
to  perform  thofe  procefles  of  cookery,  I thought, 
by  leaving  their  doors  open,  they  might  at  leaft 
be  very  uleful,  occafionally,  for  warming  the  room, 
adting  in  the  manner  of  a German  ftove : but  the 
experiment  was  far  from  fucceedingas  I expedted. 

The  current  of  flame  and  fmoke  which  arofe  from 
the  open  fire,  was,  without  difficulty,  made  to  bend 
its  courfe  downwards  into  the  canal  deftined  to  re- 
ceive it,  and  to  circulate  in  the  flues  of  the  ovens; 
but,  to  my  aftonilhment,  I found  that  the  ovens, 
inftead  of  being  heated,  were  barely  warmed : an 
0 accident 
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accident,  however,  very  fortunately  for  me,  dis- 
covered to  me  the  real  caufe  of  the  ill  fuccefs  of 
the  experiment. — Throwing  a piece  of  paper  on 
the  top  of  the  coals  that  were  burning  in  the  grate, 
in  order  to  fee  if  the  whole  of  the  large  flame  which 
I knew  the  paper  muft  produce,  would  be  drawn 
downwards  into  the  horizontal  opening  of  the  ca- 
nal, fituated  behind  the  back  of  the  grate,  I was 
furprized  to  find  that  this  flame  was  not  only  drawn 
into  this  opening,  but  that  it  appeared  to  be  vio- 
lently driven  downwards , to  the  very  bottom  of  the 
canal. 

In  fhort,  every  appearance  indicated  that  there 
was  a very  drong  vertical  wind  that  was  continually 
blowing  diretiily  downwards  into  the  opening  of  the 
canal : and  it  immediately  occurred  to  me,  that 
as  this  wind  confided  of  a dream  of  cold  air,  this 
air  mud  necefiarily  cool  the  ovens  almod  as  fad  as 
the  flame  heated  them  ; and  I was  no  longer  fur- 
prized  at  the  ill  fuccefs  of  my  experiment. 

On  confidering  the  fubjeft  with  attention,  I faw 
how  impoflible  it  mud  be  for  the  current  of  hot 
vapour,  flame,  and  fmoke,  that  rifes  from  burning 
fuel,  to  be  made  to  pals  off  horizontally , or  to  de- 
fied; confiderably  from  its  diredt  alcenfion,  in  con- 
tain with  the  cold  air  of  the  atmofphere , without  draw- 
ing after  it  a great  deal  of  that  cold  air:  and  I now 
faw  plainly  why  fo  much  time  and  fuel  were  re- 
quired to  heat  the  boiler  in  the  kitchen  of  the 
Foundling  Hofpital,  in  the  experiments  that  were 
made  with  its  firfl  fire-place. 

The  cold  air  which  entered  the  fire-place  at  its 
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door,  and  paffing  over  the  furface  of  the  burning 
fuel,  entered  the  flues  of  the  boiler  with  the  flame, 
cooled  the  bottom  of  the  boiler  almofl:  as  faft  as, 
the  flame  heated  it. 

The  wafte  of  heat  that  is  occafloned  precifely 
in  this  manner  in  the  fire-places  of  fteam-engines, 
brewers  coppers,  diftillers  coppers,  &c.  mult  be 
Very  great  indeed.  To  be  convinced  of  this  fadf, 
nothing  more  is  neceflary  than  to  fee  how  very 
imperfectly  the  entrance  into  one  of  thefe  fire- 
places is  clofed  by  its  Angle  door,  ill  fitted  to  its 
frame — what  a length  of  time  the  door  is  left  wide 
open  while  the  fire  Is  ftirring,  or  frefli  coals  are  put- 
ting into  the  fire-place— and  what  an  impetuous 
torrent  of  cold  air  rufhes  into  the  fire-place  on  thofe 
occafions. 

As  the  cold  air  that  comes  into  the  fire-place  in 
this  manner,  and  pafles  over  the  burning  coals,  has 
very  little  to  do  in  promoting  the  combuftion  of 
the  fuel,  and  mult  necefiarily  be  heated  very  hot 
in  pafling  through  the  fire-place,  and  through  the 
whole  length  of  the  flues  of  the  boiler,  it  is  eafy  to 
fee  what  an  immenfe  quantity  of  heat  this  air  mud 
{leal,  and  carry  off  into  the  atmofphere  in  its  efcape 
up  the  chimney. 

To  remedy  this  evil,  the  doors  of  all  clofed  fire- 
places fhould  be  double,  and  they  fhould  be  fitted 
to  their  frames  with  the  greateft  nicety,  which 
may  eafily  be  done  by  making  them  fhut  againft 
the  front  edge  of  their  frames,  inftead  of  being 
fitted  into  them , or  into  grooves  made  to  receive 
them ; and  when  the  fire  is  burning,  thefe  doors 
M fhould 
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fhould  be  opened  as  feldom  as  poffible,  and  for  as 
fhort  a time  as  poffible.  I have  already  mentioned 
the  neceffity  of  thefe  precautions  in  my  fixth 
Effay,  but  they  are  of  fo  much  importance  that 
they  can  hardly  be  too  often  recommended,  nor 
can  too  much  pains  be  taken  to  fhew  why  they  are 
fo  neceffary. 

In  all  cafes  where  a fire-place  is  very  large,  and 
where,  in  confequence  of  the  large  quantity  of 
coals  confumed  in  it,  the  fire-place  door  is  necef- 
farily  kept  open  a great  deal,  I w'ould  earneftly 
recommend  the  adoption  of  a contrivance,  which 
1 think  could  not  fail  to  turn  out  a complete  re- 
medy for  the  evil  we  have  been  defcribing—viz. 
the  entrance  of  a torrent  of  cold  air  into  the  fire- 
place through  its  door-way. 

The  contrivance  is  this — -to  conftrudt  the  floor 
or  pavement  of  the  area  before  the  fire-place  door 
in  fuch  a manner  as  to  cut  off  all  direct  commu- 
nication, without  the  fire-place,  in  front  of  it,' be- 
tween the  afh-pit  and  the  fire-place  door-way  ; 
and  when  this  is  done,  to  build  a porch,  well  clofed 
above,  and  on  every  fide,  immediately  before  the 
fire-place  door,  and  in  fuch  a manner  that  the 
fire-place  door  may  open  into  it. 

This  porch  muff  have  a door  belonging  to  it, 
fituated  on  the  fide  oppofite  to  the  fire-place  door, 
which  door  (that  belonging  to  the  porch)  muff 
open  outwards,  and  mud  fit  its  door-frame  with 
confiderable  nicety.  There  muff  alfo  be  a glafs 
window,  either  in  this  door,  or  over  it,  or  on  one 
fide  of  it,  or  in  one  of  the  fide  walls  of  the  porch  ; 

and 
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and  there  mull  be  fufficient  room  in  the  porch  to 
allow  of  a certain  provilion  of  coals  being  lodged 
there,  and  kept  ready  for  ufe. 

When  frefh  coals  are  to  be  thrown  into  the  fire- 
place, (as  alio  when  the  door  of  the  fire-place  is 
to  be  opened  for  the  purpofe  of  flirring  the  fire,  or 
for  any  other  purpofe)  the  perfon  who  is  charged 
with  the  care  of  the  fire  enters  the  porch,  and 
then,  carefully  fhutting  the  door  of  the  porch 
after  him,  he  opens  the  fire-place  door. 

As  no  air  can  get  into  the  porch  from  without, 
its  door  being  clofed,  none  can  pafs  through  it  into 
the  fire-place,  and  the  fire-place  door  may  be  left 
open  without  the  fmallefl  inconvenience ; and  the 
perfon  who  tends  the  fire  may  take  up  as  much 
time  as  he  pleafes  in  flirring  it,  or  feeding  it  with 
frefh  fuel,  for  little  or  no  derangement  of  the  fire, 
or  lofs  of  heat,  will  refult  from  thefe  operations. 
The  fire  will  continue  to  burn  nearly  in  the  fame 
manner  as  it  did  before  the  fire-place  door  was 
opened  ; and  thofe  irnmenfe  clouds  of  denfe  fmoke, 
which,  to  the  annoyance  of  the  whole  neighbour- 
hood, are  now  thrown  out  of  the  chimnies  of  all 
great  breweries,  diftilleries,  fleam-engines,  &c.  as 
often  as  they  are  fed  with  frefh  coals,  will  no 
longer  make  their  appearance. 

When  thefe  operations  are  finifhed,  and  the  fire- 
place door  is  again  clofed,  the  door  of  the  porch  may 
be  opened,  and  the  provifion  of  coals  kept  in  the 
porch  for  immediate  ufe  may  be  again  completed. 

If  the  flame  from  the  fire-place  fhould  be  found 
to  have  any  tendency  to  come  into  the  porch,  this 

may 
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may  be  eafily  checked,  by  leaving  a very  fmall  hole 
in  the  door  of  the  porch  for  the  admiffion  of  a 
fmall  quantity  of  air,  juft  enough  to  prevent  this 
accident.  This  fmall  hole  might  be  furnifhed  with 
a regifter. 

But  it  is  not  merely  through  the  opening  by 
which  the  fuel  is  introduced,  that  cold  air  furtively 
finds  its  way  into  clofed  fire-places  : it  frequently 
enters  in  much  too  large  quantities  by  the  afh-pit 
door-way,  and  rufhing  up  between  the  bars  of  the 
grate,  and  mixing  with  the  flame*  ferves  to  diminifh 
inftead  of  increafing  the  heat  applied  to  the  bottom 
of  the  boiler ; and  this  never  fails  to  happen  when 
a fmall  fire  is  made  in  a large  fire-place  ; or  w'hen  a 
part  of  the  grate  happens  not  to  be  covered  with 
burning  fuel,  eipecially  when  there  is  no  regifter  to 
the  afh-pit  door. 

It  fhould  be  remembered,  that  whenever  more 
air  enters  a clofed  fire-place  than  is  actually  de- 
compofed  by  the  burning  fuel,  ail  that  fuper-abun- 
dant  air*  not  only  is  of  no  fervice  whatever,  but 
being  itfelf  heated  at  the  expence  of  the  fire,  and 
going  off  hot  by  the  chimney;  occafions  the  lofs  of 
a quantity  of  heat  that  might  have  been  ufefully 
employed. 

Afh-pit  doors  fliould  always  be  furnifhed  with 
regifters,  of  whatever  fize  the  fire-place  may  be, 
for  they  are  always  indifpenfably  neceftary  to  the 
good  management  of  a fire  ; — and  where  fmall 
fires  are-  occafionally  made  in  large  clofed  fire- 
places, the  afcent  of  air  through  that  part  of  the 
grate  that  is  not  covered  with  burning  fuel  fhould 
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be  prevented,  by  Aiding  an  iron-plate  under  the 
bars  of  the  grate,  or  by  fome  other  contrivance 
equally  effectual. 

If  the  clofed  fire-places  of  boilers,  great  and 
fmall,  were  properly  conftrudted,  and  if  due  care 
were  taken  to  introduce  in  a proper  manner,  and 
to  regulate  the  quantity  of  the  air  that  is  neceffary 
to  the  perfect  combuftion  of  the  fuel,  their  grates 
might  be  made  confiderably  narrower  than  they 
now  are,  and  the  bottoms  of  their  boilers  might  be 
placed  at  a greater  heigh th  above  ihern ; from 
which  arrangement  feveral  advantages  would  be 
, derived  : but  as  long  as  fo  little  care  is  taken  to 
keep  the  door  of  the  fire-place  well  clofed,  and  to 
prevent  too  much  air  from  coming  up  through  the 
grate,  by  the  openings  between  its  bars,  the  bottom 
of  the  boiler  muff  be  placed  very  near  the  furface 
of  the  burning  coals,  otherwife  fo  much  more  cold 
air  than  is  wanted  will  find  its  way  into  the  fire- 
place, and  mix  with  the  flame,  that  the  bottom 
of  the  boiler  cannot  fail  to  be  fenfibly  cooled  by 
it. 

When  a boiler  is  properly  fet*  if  a fire,  of  a 
moderate  fize,  that  burns  well,  does  not  heat  it  in. 
a reafonable  time,  the  fault  muff  neceflarily  lie  in 
the  bad  management  of  the  doors  and  regiflers  of 
the  fire-place  : for  as  the  heat  required  to  heat  the 
boiler  is  a certain  quantity,  which  cannot  vary,  if  the 
boiler  is  not  found  to  be  heated  as  fall  as  it  ought 
•to  be,  by  the  quantity  of  fuel  confumed,  apart  of 
the  heat  generated  muff  neceflarily  go  to  heat 
iomething  elfe  , and  there  is  nothing  at  hand  that 
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can  take  it,  except  it  be  the  cold  air  of  the  atmof- 
phere  ; which,  whenever  it  is  permitted  to  enter 
a fire-place  in  an  improper  manner,  or  in  too  large 
quantities,  never  fails  to  rob  it  of  a great  deal  of 
heat,  which  it  takes  with  it  up  the  chimney,  as  has 
already  been  obferved. 

If  the  door  by  which  the  fuel  is  introduced  into 
the  clofed  fire-place  of  a kitchen  boiler  is  not  kept 
conftantly  clofed,  it.  is  quite  impoflible  that  a well- 
conftrudted  fire-place  can  anfwer. — With  fuch 
neglectful  management  a bad  fire-place  is  certainly 
preferable  to  a good  one ; for  when  an  enormous 
quantity  of  fuel  is  confumed  under  a boiler,  fome 
part  of  it  mull  neceflarily  find  its  way  into  it,  even 
if,  inftead  of  being  fet  in  brick-work,  it  were  fuf- 
pended  over  the  fire,  in  the  open  air  ; but  when 
a fire-place  is  made  no  larger  than  is  necefTary  in. 
order  to  heat  the  boiler  in  a proper  time,  when  the 
door  of  the  fire-place  is  kept  clofed,  it  is  not  fur- 
prizing  that  the  boiler  fhould  be  much  flower  in 
acquiring  heat,  when  a flream  of  cold  air  is  per- 
mitted to  ftrike  agaipft  its  bottom,  and  blow  all 
the  flame  and  hot  fmoke  out  of  its  flues  into  the 
chimney. 

It  would  be  juft  as  unreafonable  to  objeCt  to  the 
fire-places  I have  recommended  on  account  of  the 
trouble  of  keeping  them  clofed , as  it  would  be  to  object 
to  a fcheme  for  wrarming  a dwelling-houfe  merely 
becaufe  it  required  that  the  ftreet-door  fhould 
not  be  left  open. — -The  cafes  are  exa&ly  fimilar 
and  if  infilling  on  the  attention  of  fervants  in  the 
one  cafe  is  not  unreafonable  1 it  cannot  be  fo  in  the 
other. 
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There  was  a time,  no  doubt,  (when  the  doors  of 
rooms  firft  came  in  fafhion)  that  the  trouble  they 
occafioned  to  fervants  was  confidered  as  an  hard- 
fhip,  and  feverity  in  exafting  attention  to  the 
proper  management  of  them  as  a grievance  ; but 
all  improvements  are  progreflive,  and  we  may  hope 
that  a time  will  come  when  it  will  be.  confidered 
as  carelefs  and  flovenly  to  leave  open  the  door  of  a 
clofed  fire-place.  In  the  mean  time  it  is  my  duty 
to  declare,  in  the  moft  ferious  and  public  manner , that 
thofe  who  have  not  influence  enough  with  their 
fervants  to  fecure  due  attention  being  paid  to  this 
important  point,  would  do  wifely  not  to  attempt 
to  introduce  the  improvements  in  clofed  fire- 
places which  I have  recommended.  And  it  is  not 
fufficient  merely  to  be  attentive  to  the  fhutting  of 
the  fire-place  door ; care  muft  be  taken  alfo  to 
manage  properly  the  regifter  of  the  afh-pit  door, 
otherwife,  if  it  be  left  too  much  opened,  a great 
deal  too  much  cold  air  will  find  its  way  into  the 
fire-place  between  the  bars  of  the  grate. 

When  a clofed  fire-place  is  properly  conftrucled, 
it  is  hardly  to  be  believed  how  fmall  a paflage  is 
fufficient  to  admit  as  much  air  as  is  neceflary  or 
ufeful  to  maintain  the  combuftion  of  the  fuel. 

A fault,  which  is  often  committed  in  the  ma- 
nagement of  the  clofed  fire-places  I have  recom- 
mended, is  the  over-loading  them  with  fuel.  This 
miftake  has  feveral  bad  confequences,  and  among 
them  there  is  one  which  would  not  naturally  be 
expected;  it  prolongs  the  kindling  of  the  fire,  and 

very 
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very  frequently  fo  much  fo  as  to  prolong  the  heat- 
ing of  the  boiler,  notwithftanding  the  fiercenefs  of 
the  tire  when  the  fuel  is  all  inflamed. 

Great  care  fhould  at  all  times  be  taken  not  to 
overcharge  a fire-place  with  fuel,  but  more  efpe- 
cially  when  the  fire  is  firft  kindled,  and  the  fire- 
place, and  every  thing  about  it,  is  cold.  It  thould 
be  remembered  that  a great  deal  of  heat  is  necef- 
fary  to  warm  the  fuel  itfelf,  and  bring  it  to  that 
degree  of  heat  which  it  muft  have  in  order  to  its 
being  capable  of  taking  fire  ; and  as  long  as  there 
remains  any  cold  fuel  in  the  fire-place  to  be  heat- 
ed, very  little  heat  will  reach  the  bottom  of  the 
boiler. 

All  the  money  that  is  expended  in  the  purchafe 
of  wood  to  kindle  coal  fires,  is  money  well  laid 
out ; and  it  is  by  no  means  good  economy  to  be 
fparing  of  wood  in  kindling  fuch  fires.  In  many 
cafes  it  would,  I am  convinced,  be  cheaper  to 
burn  wood  than  coals,  even  in  London,  efpecially 
in  the  clofed  fire-places  of  fmall  kitchen  boilers 
and  ftewpans,  where  a fire  is  wanted  but  for  a fhort 
time.  This  propofal  to  burn  wood  inftead  of 
coals,  or  charcoal,  has  already  been  made  more 
than  once  ; and  the  more  I have  confidered  the 
fubjedt,  the  more  I am  convinced  that  the  former 
would  turnout  to  be  the  cheapefl  fuel. 

A great  deal  of  fuel  is  confirmed  in  this  country 
for  boiling  water  to  make  tea.  I was  curious  to 
finow  how  low  it  would  be  pofiible  to  reduce  chat 
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expence,  and  afcertained  that  point  by  the  follow- 
ing experiments  and  computations  : 

I fuppofed  a fmall  family,  confifting  of  two  per- 
fons,  to  drink  tea  twice  every  day  (morning  and 
evening)  during  one  whole  year,  and  that  2 pints 
of  water,  at  the  temparature  of  550  (the  mean  an- 
nual temperature  of  the  atmolphere  in  Great 
Britain)  was  heated,  and  made  to  boil  every  time 
tea  was  made. 

I found  on  enquiry  that  the  raoft  coftly  fire- 
wood that  is  fold  in  London,  dry  beech  in  billets, 
at  the  higheft  price  it  is  ever  fold  at,  coft  one  far- 
thing per  lb.  avoirdupois  weight ; that  is,  at  the 
rate  of  two-pence  per  billet,  weighing,  at  an  ave- 
rage 8 lbs.  By  wholelale  thefe  billets  are  fold  in 
London  at  one-penny-half -penny  each. 

I had  fome  of  thefe  billets  iawed  into  lengths 
of  about  5 inches,  and  then  fplit  into  fmall  pieces 
(about  the  fize  of  the  end  of  one’s  little  finger) 
and  bound  up  with  a packthread  into  little  fmall 
bundles,  weighing  about  4 or  5 ounces  each. 
In  the  middle  of  each  bundle  there  were  a few 
fmaller  lplinters,  and  a very  fmall  piece  of  paper, 
that  the  bundle  might  eafily  be  fet  on  fire  with  a 
candle,  or  with  a common  match. 

On  ufing  the  fmall  portable  furnace  reprefented 
in  the  figure  63,  and  defcribed  in  chap.  XI.  of 
the  Tenth  Eflay,  page  293,  and  the  fmall  tin 
tea-kettles  reprefented  in  the  figure  68,  in  that 
Eflay,  I found,  by  an  experiment,  which  was  re- 
peated feveral  times,  that  I could  boil  2 pints 
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of  water  with  a bundle  of  wood,  weighing  4 
ounces. 

Hence  it  appears  that  the  daily  confumption  of 
wood  in  boiling  water  for  tea  for  two  perfons  would 
be  8 ounces,  or  half  a pound  weight  ; confequent- 
ly  for  one  year,  or  365  days,  1 8 2 lbs.  would  be 
required ; and  that  quantity,  at  1 farthing  the 
pound,  would  coll  182!  farthings  = 45  i pence, 
or  three  /hillings  and  nine-pence -halfpenny  and  half  a 
farthing. 

Were  it  poflible  to  heat  lo  fin  all  a quantity  of 
water,  with  the  confumption  of  the  fame  propor- 
tion of  fire-wood,  as  was  found  to  be  fufficient  for 
heating  water  in  fome  of  the  experiments,  of  which 
an  account  is  given  in  the  Sixth  EfTay,  the  an- 
nual expence  for  fire-wood  for  boiling  water  for 
making  tea  for  two  perfons  twice  a day,  would 
amount  to  no  more  than  57  lbs.  weight,  which,  at 
the  London  price  of  this  wood,  one  farthing  in  the 
pound,  would  coil  57  farthings,  or  one  fulling  and 
two-pence-farthing. 

It  is  by  computations  of  this  fort,  founded  on 
the  refults  of  unexceptionable  experiments,  that 
we  are  enabled  to  appreciate  the  vafl  having  to  in- 
dividuals, and  to  the  public,  that  would  refult 
from  proper  attention  being  paid  to  the  manage- 
ment of  fire,  and  to  the  economy  of  heat. 
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Many  unfuccefsful  attempts  have  been  made , at  dif- 
ferent times , to  heat  liquids  by  means  of  fteam — ■ 
Reafon  why  thefe  attempts  failed — When  Jleam  is 
ufed for  heating  a liquid,  it  mujl  be  introduced  into 
it  far  below  its  furface,  other  wife,  as  heat  does  not 
defend  in fluids,  the  liquid  cannot  be  uniformly  heated 
■ — Detailed  account  of  an  apparatus,  by  means  of 
which  liquid  may  be  heated,  and  made  to  boil,  by 
Jleam  coming  from  a boiler  at  a difiance,  and  intro- 
duced into  them — This  plan  has  been  adopted  with 
the  mofl  complete  fuccefs — Defcription  of  the  dying- 
house  of  Mejjrs.  Gott  and  Co.  at  Leeds , in  which 
all  the  Coppers  are  heated  by  fleam — Defcription  of 
the  culinary  steam  apparatus  in  the  kitchen 
at  the  houfe  of  the  Royal  Inflitutiou — Propofals  for 
employing  hot,  or flrong fleam,  in  allum  works,  and 
in  distilleries — Of  the  ufe  that  may  be  made  of 
fleam  in  drying-houses. 
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Of  the  life  of  Steam,  as  a Vehicle  for  tranfporting 

Heat. 


any  attempts  have  been  made,  at  different 


periods,  to  heat  liquids  by  means  of  fteam 
introduced  into  them;  but  mofl  of  thefe  have 
failed:  and,  indeed,  until  it  was  known  that  fluids 
are  non-condudtors  of  heat,  and,  confequently, 
that  heat  cannot  be  made  to  defcend  in  them — 
(which  is  a recent  difcovery) — thefe  attempts  could 
hardly  fucceed;  for,  in  order  to  their  being  fuc- 
cefsful,  it  is  abfolutely  necefiary .that  the  tube, 
which  conveys  the  hot  fteam,  fliould  open  into  the 
lowejl  part  of  the  veflel  which  contains  the  liquid 
to  be  heated,  or  nearly  on  a level  with  its  bottom ; 
but  as  long  as  the  erroneous  opinion  obtained,  that 
heat  could  pads  in  fluids  in  all  diretlions , there  did 
not  appear  to  be  any  reafon  for  placing  the  opening 
of  the  fteam  tube  at  the  bottom  of  the  vefj'el,  while 
many  were  at  hand  which  pointed  out  other  places 
as  being  more  convenient  for  it. 

But  to  fucceed  in  heating  liquids  by  fteam,  it  is 
neceffary,  not  only  that  the  fteam  fliould  enter  the 
liquid  at  the  bottom  of  the  veflel  which  contains 
it,  but  alfo  that  it  fliould  enter  it  coming  from 
above . 
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The  fleam-tube  fhould  be  in  a vertical  poiition, 
and  the  fleam  fhould  defcend  through  it,  previous 
to  its  entering  the  veflel,  and  mixing  with  the 
liquid  which  it  is  to  heat ; otherwife  this  liquid 
will  be  in  danger  of  being  forced  back  by  this 
opening  into  the  fleam-boiler;  for  as  the  hot 
fteam  is  fuddenly  condenfed  on  coming  into  con- 
tact with  the  cold  liquid,  a vacuum  is  neceffarily 
formed  in  the  end  of  the  tube ; into  which  va- 
cuum the  liquid  in  the  veflel — preffed  by  the 
whole  weight  of  the  incumbent  atmofphere — will 
rufh  with  great  force,  and  with  a loud  poife ; but 
if  this  tube  be  placed  in  a vertical  pofition,  and  if 
it  be  made  to  rife  to  the  height  of  fix  or  feven  feet 
above  the  level  of  the  furface  of  the  liquid  which  is 
to  be  heated,  the  portion  of  the  liquid,  which  is  thus 
forced  into  the  lower  end  of  the  tube,  will  not  have 
time  to  rife  to  that  height  before  it  will  be  met  by 
fleam,  and  obliged  to  return  back  into  the  veflel. 

There  will  be  no  difficulty  in  arranging  the  ap- 
paratus in  fuch  a manner,  as  effectually  to  prevent 
the  liquid  to  be  heated  from  being  forced  back- 
wards into  the  fteam  boiler ; and,  when  this  is. 
done,  and  fome  other  neceffary  precautions  to  pre- 
sent accidents  are  taken,  fteam  may  be  employed, 
with  great  advantage,  for  heating  liquids  i and  for 
keeping  them  hot,  in  a variety  of  cafes,  in  which 
fire,  applied  immediately  to  the  bottoms  of  the 
containing  yeffels,  is  now  ufed. 

In  dying,  for  intlance,  in  bleaching,  and  in 
brewing,  and  in  the  proceffes  of  many  other 
• 4 arts 
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arts  and  manufactures,  the  adoption  of  this  me- 
thod of  applying  heat  would  be  attended,  not 
only  with  a great  faving  of  labour,  and  of  fuel, 
but  alfo  of  a confiderable  faving  of  expence  in 
the  purchafe  and  repairs  of  boilers,  and  of  other 
expenfive  machinery:  for,  when  fleam  is  ufed  in- 
ftead  of  fire,  for  heating  their  contents,  boilers 
may  be  made  extremely  thin  and  light;  and,  as 
they  may  eafily  be  fupported  and  flrengthened  by 
hoops  and  braces  of  iron,  and  other  cheap  mate- 
rials, they  will  colt  bat  little,  and  feldom  (land  in 
need  of  repairs. 

To  thefe  advantages  we  may  add  others  of  ftill 
greater  importance:  Boilers  intended  to  be  heated 
in  this  manner  may,  without  the  fmailefl  diffi- 
culty, be  placed  in  any  part  of  a room — at  any 
diflance  from  the  fire  ; — and  in  fituations  in  which 
they  may  be  approached  freely  on  every  fide.  They 
may  moreover  eafily  be  lo  furrounded  with  wood, 
or  with  other  cheap  fubftances,  which  form  warm 
covering,  as  mod  completely  to  confine  the  heat 
within  them,  and  prevent  its  efcape.  The  tubes 
by  which  the  fleam  is  brought  from  the  principal 
boiler  (which  tubes  may  conveniently  be  fufpended 
juft  below  the  ceiling  of  the  room)  may,  in  like 
manner,  be  covered,  io  as  almoft  entirely  to  pre- 
vent all  lofs  of  heat  by  the  furfaces  of  them;  and 
this,  to  whatever  diftances  they  may  be  made  to 
extend. 

In  fu  pending  thefe  fleam-tubes,  care  mu  ft,  how- 
ever, be  taken,  to  lay  them  in  a fituation,  not  per *■ 
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fettly  horizontal , under  the  ceiling,  but  to  incline 
them  at  a fmali  angle,  making  them  rife  gradually 
from  their  jundtion  with  the  top  of  a large  vertical 
fleam-tube,  which  conneds  them  with  the  fleam, 
boiler,  quite  to  their  farthefl  extremities : for, 
when  thefe  tubes  are  fo  placed,  it  is  evident  that 
all  the  water  formed  in  them,  in  confequence  of  the 
condenfation  of  the  fleam  in  its  paffage  through 
them,  will  run  backwards,  and  fall  into  the  boiler, 
inflead  of  accumulating  in  them,  and  obflruding 
the  paffage  of  the  fleam,  (which  it  would  not  fail 
to  do  were  there  any  conhderable  bends  or  wavings, 
upwards  and  downwards,  in  thefe  tubes)  or,  of 
running  forward,  and  defcending  with  the  fleam  into 
the  veffels  containing  tire  liquids  to  be  heated  5 — 
which  would  happen  if  thefe  tubes  inclined  down- 
wards, inflead  of  inclining  upwards,  as  they  recede 
fiom  the  boiler. 

In  order  that  clear  and  diftindt  ideas  may  be 
formed  of  the  various  parts  of  this  apparatus,' — - 
even  without  figures,— I lhall  diflinguifli  each  part 
of  it  by  a fpecific  name  : The  veffel  in  which  water 
is  boiled  in  order  to  generate  fleam — and  which, 
in  its  conftruclion,  may  be  made  to  referable  the 
boiler  of  a fleam  engine— I fhall  call  the  fleam* 
boiler : — The  vertical  tube,  which,  rifing  up  from 
the  top  of  the  boiler,  conveys  the  fleam  into  the 
tubes  (nearly  horizontal),  which  are  fufpended 
from  the  deling  of  the  room,  I fhall  call  the  fleam 
referv.oir : — To  the  horizontal  tubes  I fhall  give  the 
name  of  conductors  of  fleam  : — -and  to  the  (fmallef) 
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tubes,  which,  defcending  perpendicularly  from 
thefe  horizontal  conductors,  convey  the  fleam  to  the 
liquids  which  are  to  be  heated,  I fhall,  exclusively, 
appropriate  the  appellation  of  Jleam-tubes. 

The  velfels  in  which  the  liquids  that  are  to  be 
heated  are  put,  I fhall  call  the  containing  vejfels. — 
Thefe  veffels  may  be  made  of  any  form;  and,  in 
many  cafes,  they  may,  without  any  inconvenience, 
be  conflrubted  of  wood,  or  of  other  cheap  mate- 
rials, inflead  of  being  made  of  coftly  metals,  by 
which  means  a very  heavy  expence  may  be  avoided  : 
or  they  may  be  merely  pits  funk  in  the  ground, 
and  lined  with  flone,  or  with  bricks. 

Each  Jleam-tube  mull  defcend  perpendicularly  from 
the  horizontal  conductor  with  which  it  is  connected, 
to  the  level  of  the  bottom  of  the  containing  vejjel 
to  which  it  belongs;  and,  moreover,  mull  be  fur- 
nifhed  with  a good  cock,  perfectly  fleam-tight ; 
which  may  befl  be  placed  at  the  height  of  about 
fix  feet  above  the  level  of  the  floor  of  the  room. 

This  Jleam-tube  may  either  defcend  within  the 
veffel  to  which  it  belongs,  or  on  the  outjide  of  it , as 
fhall  be  found  mofl  convenient.  If  it  comes  down 
on  the  outfide  of  the  vefl'el,  it  mufl  enter  it  at  its 
bottom,  by  a Short  horizontal  bend  : and  its  junc- 
tion with  the  bottom  of  the  veffel  mufl  be  well 
fecured,  to  prevent  leakage.  If  it  comes  down 
into  the  veffel,  on  the  iniide  of  it,  it  mufl  defcend 
to  the  bottom  of  it,  or  at  leafl  to  within  a very 
few  inches  of  the  bottom  of  it ; otherwife  the 
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liquid  in  the  veftel  will  not  be  Uniformly,  or  equally 
heated. 

When  the  fleam-tube  is  brought  down  on  the 
infide  of  the  containing  veil'd,  it  may  either  come 
down  perpendicularly,  and  without  touching  the 
Tides  of  it,  or  it  may  come  down  on  one  fide  of 
the  veifel,  and  in  contact  with  it. 

When  feveral  fteam-tubes,  belonging  to  different 
containing  veflels,  are  connected  with  one  and  the 
fame  horizontal  fleam  conductor,  the  upper  end 
of  each  of  thefe  tubes,  inftead  of  being  limply 
attached  by  folder  or  by  rivets  to  the  under  fide  of 
the  conductor,  muft  enter,  at  lead  one  inch,  within 
the  cavity  of  it  otherwife  the  water  refulting  from 
a condenfation  of  a part  of  the  fteam  in  the  con- 
ductor, by  the  cold  air  which  furrounds  it,  inftead 
of  finding  its  way  back  into  the  fleam-boiler,  will 
defcend  through  the  fteam-tubes,  and  mix  with  the 
liquids  in  the  veflels  below ; but  when  the  open 
ends  of  thefe  tubes  project  upwards  within  the  fteam 
conductor,  though  it  be  but  to  a fmall  height  above 
the  level  of  its  under  fide,  it  is  evident  that  this 
accident  cannot  happen. 

It  is  not  neceffary  to  obferve  here,  that,  in  order 
that  the  ends  of  the  fteam-tubes  may  project 
within  the  horizontal  conductor,  the  diameters  of  the 
former  muft  be  confiderably  lefs  than  the  diameter 
of  the  latter. 

To  prevent  the  lofs  of  heat  arifing  from  the 
cooling  of  the  different  tubes  through  which  the 
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fteam  muft  pafs  in  coming  from  the  boiler,  all 
thofe  tubes  fhould  be  well  defended  from  the  cold 
air  of  the  atmofphere,  by  means  of  warm  cover- 
ing ; but  this  may  eafily  be  done,  and  at  a very 
trifling  expence.  The  horizontal  conductors  may 
be  enclofed  within  fquare  wooden  tubes,  and  fur- 
rounded  on  every  fide  by  charcoal  duft, — fine  faw- 
duft, — or  even  by  wool ; — and  the  fteam  tubes,  as 
well  as  the  refervoir  of  fteam,  may  be  furrounded,  ftrft 
by  three  or  four  coatings  of  ftrong  paper,  firmly  at- 
tached to  them  by  pafte,  or  glue,  and  covered 
with  a coating  of  varnifh  ; and  then  by  a covering 
of  thick  coarfe  cloth.  It  will  likewife  be  advifable 
to  cover  the  horizontal  conductors  with  feveral 
coatings  of  paper ; for  if  the  paper  be  put  on  to 
them  while  it  is  wet  with  the  pafte  or  glue,  and  if 
care  be  taken  to  put  it  on  in  long  flips,  or  bands, 
wound  regularly  round  the  tube  in  a fpiral  line, 
from  one  end  of  it  to  the  other,  this  covering  will 
be  ufeful,  not  only  by  confining  more  effectually 
the  heat,  but  alfo,  by  adding  very  much  to  the 
ftrength  of  the  tube,  and  rendering  it  unneceffary 
to  employ  thick  and  ftrong  fiieets  of  metal  in  the 
conftruCtion  of  it. 

However  extraordinary  and  incredible  it  may 
appear,  I can  affert  it  as  a faCt,  which  I have  proved 
by  repeated  experiments,  that  if  a hollow  tube, 
conftruCted  of  fheet  copper  ~ of  an  inch  in  thick- 
nefs,  be  covered  by  a coating  only  twice  as  thick, 
or  Vo-  of  an  inch  in  thicknefs,  formed  of  layers  of 
ftrong  paper,  firmly  attached  to  it  by  good  glue, 
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the  ftrength  of  the  tube  will  be  more  than  doubled  by 
this  covering. 

I found  by  experiments,  the  mod  unexception- 
able and  decifive — of  which  I intend  at  fome  future 
period  to  give  to  the  public  a full  and  detailed  ac- 
count,— that  the  ftrength  of  paper  is  fuch,  when 
feveral  iheets  of  it  are  firmly  attached  together 
with  glue,  that  a folid  cylinder  of  this  fubftance, 
the  tranfverfe  feftion  of  which  fhould  amount  to 
only  one  fuperficial  inch,  would  fuftain  a weight 
of  30,000  lbs.  avoirdupois,  or  above  13  tons,  fuf- 
pended  to  it,  without  being  pulled  afunder  or 
broken. 

The  ftrength  of  hemp  is  ftill  much  greater, 
when  it  is  pulled  equally,  in  the  direction  of  the 
length  of  its  fibres.  I found,  from  the  refults  of 
my  experiments  with  this  fubftance,  that  a cy- 
linder of  the  fize  above  mentioned,  compofed  of 
the  ftraight  fibres  of  hemp,  glued  together,  would 
fuftain  92,000  lbs.  without  being  pulled  afunder. 

A cylinder,  of  equal  dimenfions,  compofed  of 
the  ftrongeft  iron  I could  ever  meet  with,  would 
not  fuftain  more  than  66,000  lbs.  weight ; and  the 
iron  muft  be  very  good  not  to  be  pulled  afunder 
with  a weight  equal  to  55,ooolbs.  avoirdupois. 

I fhall  not,  ir.  this  place,  enlarge  on  the  many 
advantages  that  may  be  derived  from  a knowledge 
of  thefe  curious  fails.  I have  mentioned  them 
now,  in  order  that  they  may  be  known  to  the  pub- 
lic ; and  that  ingenious  men,  who  have  leifure  for 
thefe  refearches,  may  be  induced  to  turn  their  at- 
tention 
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tention  to  a fubjeft,  not  only  very  interesting,  on 
many  accounts,  but  which  promifes  to  lead  to 
moft  important  improvements  in  mechanics. 

I cannot  return  from  thisdigreffion  without  juft 
mentioning  one  or  two  refults  of  my  experimental 
invefligations  relative  to  the  force  of  cohelion,  or 
ftrength  of  bodies,  which,  certainly,  are  well  cal- 
culated to  excite  the  curiofity  of  men  of  Science. 

The  Strength  of  bodies  of  different  Sizes,  fimilar 
in  form , and  compofed  of  the  fame  fubfance , — or 
the  forces  by  which  they  refift  being  pulled  afunder 
by  weight  fufpended  to  them,  and  acting  in  the 
direction  of  their  lengths — are  not  in  the  fvmple  ratio 
of  the  areas  of  their  tranfverfe  feci  ions,  or  of  their 
frablures  — but  in  a higher  ratio — and  this  ratio 
is  different  in  different  fubftances. 

The  form  of  a body  has  a confiderable  influence 
on  its  Strength,  even  when  it  is  palled  in  the  direction 
of  its  length. 

All  bodies,  even  the  moft  brittle,  appear  to  be 
torn  afunder,  or  their  particles  Separated,  or  fibres 
broken,  one  after  the  other  3 and  hence  it  is  evident, 
that  that  form  muft  be  moft  favourable  to  the 
ftrength  of  any  given  body,  pulled  in  the  direc- 
tion of  its  length,  which  enables  the  greateft 
number  of  its  particles,  or  longitudinal  fibres,  to 
be  Separated  to  the  greateft  poffible  diftance — fhort 
of  that  at  which  the  force  of  cohehon  is  overcome, 
■ — before  any  of  them  have  been  forced  beyond  that 
limit, 
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It  is  more  than  probable  that  the  apparent 
ftrength  of  different  fubftances  depends  much 
more  on  the  number  of  their  particles  that  come 
into  ad'ion  before  any  of  them  are  forced  beyond 
the  limits  of  the  attraction  of  cohefion,  than  on 
any  fpecific  difference  in  the  intenfity  of  that  force 
in  thole  fubftances. 

But  to  return  to  the  fubjeCt  more  immediately 
under  conlideration. — As  it  is  effential  that  the 
fteam  employed  in  heating  liquids,  in  the  manner 
before  defcribed,  ftiould  enter  the  containing  vef- 
fel  at,  or  very  near,  its  bottom,  it  is  evident  that 
this  fteam  muft  be  fufficiently  ftrong,  or  elaftic, 
to  overcome,  not  only  the  preffure  of  the  atmo- 
fphere,  but  alfo  the  additional  preffure  of  the 
fuperincumbent  liquid  in  the  veffel;  the  fteam 
boiler  muft,  therefore,  be  made  ftrong  enough  to 
confine  the  fteam,  when  its  elafticity  is  fo  much 
increafed  by  means  of  additional  heat,  as  to  enable 
it  to  overcome  that  refiftance.  This  increafe  of 
the  elaftic  force  of  the  fteam  need  not,  however, 
in  any  cafe,  exceed  a preffure  of  five  or  fix  pounds 
upon  a fquare  inch  of  the  boiler,  or  one  third  party 
or  one  half.,  of  an  atmofphere. 

It  is  not  neceffary  for  me  to  obferve  here,  that 
in  this,  and  alfo  in  all  other  cafes,  where  fteam  is 
ufed  as  a vehicle  for  conveying  heat  from  one 
place  to  another,  it  is  indifpenfably  neceffary  to 
provide  fafety -valves  of  two  kinds  ; — the  one  for 
letting  a part  of  the  fteam  efcape,  when,  on  the 
fire  being  fuddenly  increafed,  the  fteam  becomes 
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To  flrong  as  to  expofe  the  boiler  to  the  danger  of 
being  burft  by  it  * ; — the  other  for  admitting  air 
into  the  boiler,  when,  in  confequence  of  the  dimi- 
nution of  the  heat,  the  fleam  in  the  boiler  is  con- 
denfed,  and  a vacuum  is  formed  in  it ; and  when, 
without  this  valve,  there  would  be  danger,  either 
of  the  Tides  of  the  boiler  being  crufhed,  and  forced 
inwards  by  the  preffure  of  the  atmofphere  from 
without ; or  of  the  liquid  in  the  containing  vef- 
fels  being  forced  upwards  into  the  horizontal  fleam- 
conduClors,  and  from  thence  into  the  fleam- 
boiler.  The  lafl-mentioned  accident,  however, 
cannot  happen,  unlefs  the  cocks  in  fome  of  the 
fleam  tubes  are  left  open.— The  two  valves  effec- 
tually prevent  all  accidents. 

The  reader  will,  no  doubt,  be  more  difpofed  to 
pay  attention  to  what  has  here  been  advanced 
on  this  interefling  lubject,  when  he  is  informed 
that  the  propofed  fcheme  has  already  been  exe- 
cuted on  a very  large  fcale,  and  with  complete 
fuccefs ; and  that  the  above  details  are  little  more 
than  exaCt  defcriptions  of  what  actually  exifls. 

A great  mercantile  and  manufacturing  houfe  at 
Leeds,  that  of  Meffrs.  Gott,  and  Co.  had  the 
courage,  notwithflanding  the  mortifying  predic- 
tion of  all  their  neighbours,  and  the  ridicule  with 

* The  fleam  which  efcapes  out  of  the  boiler  through  the 
fafety-valve  may  very  eaflly  be  made  to  pafs  into  the  refervoir 
of  water  which  feeds  the  boiler,  and  be  condenfed  there ; 
which  will  warm  that  water,  and  by  that  mean:  fave  a quan- 
tity of  heat,  which  otherwife  would  efcape  into  the  atmofphere, 
and  be  loft. 
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which  the  fcheme  was  attempted  to  be  treated, 
to  erect  a dying-houfe , on  a very  large  fcale  indeed* 
on  the  principles  here  defcribed  and  recom- 
mended. 

On  my  vifit  to  Leeds  in  the  fummer  of  the  year 
1800,  I waited  on  Mr.  Gott,  who  was  then  mayor 
of  the  town,  and  who  received  me  with  great  po- 
litenefs,  and  fhowed  me  the  cloth-halls,  and  other 
curiofities  of  the  place : but  nothing  he  fhowed 
me  interefted  me  half  fo  much  as  his  own  truly 
noble  manufactory  of  fuperfine  woollen  cloths. 

I had  feen  few  manufactories  fo  extenfive,  and 
none  fo  complete  in  all  its  parts.  It  was  burnt  to 
the  ground  the  year  before,  and  had  juft  been  re- 
built, on  a larger  fcale ; and  with  great  improve- 
ments in  almoft  every  one  of  its  details. 

The  reader  may  eafily  conceive  that  I felt  no 
fmall  degree  of  fatisfaCtion,  on  going  into  the 
dying-houfe,  to  find  it  fitted  up  on  principles 
which  I had  lome  fhare  in  bringing  into  repute, 
and  which  Mr.  Gott  told  me  he  had  adopted  in 
confequence  of  the  information  he  had  acquired 
in  the  perufal  of  my  Seventh  Eflay. 

He  allured  me  that  the  experiment  had  an- 
fwered,  even  far  beyond  his  mo£t  fanguine  expec- 
tations ; and,  as  a ftrong  proof  of  the  utility  of 
the  plan,  he  informed  me,  that  his  next  door 
neighbour,  who  is  a dyer  by  profefiion,  and  who, 
at  firfl,  was  ftrongly  prejudiced  againft  thefe  inno- 
vations, had  adopted  them,  and  is  now  convinced 
that  they  are  real  improvements. 
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Mr.  Gott  allured  me,  that  he  had  no  doubt  but 
they  would  be  adopted  by  every  dyer  in  Great 
Britain  in  the  courle  of  a very  few  years. 

The  dying-houfe  of  Meflfrs.  Gott  and  Co.  which 
is  fituated  on  the  ground  floor  of  the  principal 
building  of  the  manufactory,  is  veiy  fpacious,  and 
contains  a great  number  of  coppers,  of  different 
flzes  ; and  as  thefe  veflels,  fome  of  which  are  very 
large,  are  diftributed  about  promifcuoufly,  and 
apparently  without  any  order  in  their  arrangement, 
in  two  fpacious  rooms, — each  copper  appearing 
to  be  infulated,  and  to  have  no  connection  what- 
ever with  the  others,' — all  of  them  together  form 
a very  Angular  appearance. 

The  rooms  are  paved  with  flat  flones,  and  the 
the  brims  of  all  the  coppers- — great  and  fmall — are 
placed  at  the  fame  height  (about  three  feet)  above 
the  pavement.  Some  of  thefe  coppers  contain  up- 
wards of  1800  gallons;  and  they  are  all  heated  by 
fteam  from  one  fteam-boiler , which  is  Atuated  in  a 
corner  of  one  of  the  rooms,  almoft  out  of  light. 

The  horizontal  tubes,  which  ferve  to  conduCt 
the  fteam  from  the  boiler  to  the  coppers,  are  fuf- 
pended  juft  below  the  ceiling  of  the  rooms  : they 
are  made — fome  of  lead — and  fome  of  caft-iron  ; 
and  are  from  four  to  five  inches  in  diameter ; but 
when  I faw  them,  they  were  naked,  or  without 
any  covering  to  confine  the  heat.  On  my  ob- 
ferving  to  Mr.  Gott  that  coverings  for  them 
would  be  ufeful,  he  told,  me  that  it  was  intended 
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that  they  fhould  be  covered,  and  that  coverings 
would  be  provided  for  them. 

The  vertical  fleam-tubes , by  which  the  fteam 
paffes  down  from  the  horizontal  Jleam-condu£iors 
into  the  coppers,  are  all  conftrufted  of  lead  ; and 
are  from  | of  an  inch  to  24-  inches  in  diameter  ; 
being  made  larger  or  fmaller  according  to  the 
fizes  of  the  coppers  to  which  they  belong.  Thefe 
fteam- tubes  all  pafs  down  on  the  outjides  of  their 
coppers,  and  enter  them  horizontal  at  the  level 
of  their  bottoms.  Each  copper  is  furnifhed  with 
a brafs  cock,  for  letting  off  its  contents;  and  it 
is  filled  with  water  from  a ciftern  at  a diftance, 
which  is  brought  to  it  by  a leaden  pipe.  The 
coppers  are  all  furrounded  by  thin  circular  brick- 
walls,  which  ferve  not  only  to  fupport  the  cop- 
pers, but  alfo  to  confine  the  heat. 

The  rapidity  with  which  thefe  coppers  are 
heated,  by  means  of  fteam,  is  truly  aftonifhing. 
Mr.  Gott  affured  me,  that  one  of  the  largeft  of 
them,  containing  upwards  1800  gallons,  when 
filled  with  cold  water  from  the  ciftern,  requires  no 
more  than  half  an  hour  to  heat  it  till  it  aftually 
boils  ! — dy  the  greateft  fire  that  could  be  made 
under  fuch  a copper,  it  would  hardly  be  poffble 
make  it  boil  in  lefs  than  an  hour. 

It  is  eafy  to  perceive  that  the  faving  of  time, 
which  will  refult  from  the  adoption  of  this  new 
mode  of  applying  heat,  will  be  very  great ; — and  it 
is  likewife  evident  that  it  may  be  increafeb,  al- 
moft  without  limitation,  merely  by  augmenting 
3 the 
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the  diameter  of  the  fteam-tube  : Care  muff,  how- 
ever,  be  taken,  that  the  boiler  be  fufficiently  large 
to  furnifh  the  quantities  of  fteam  required. — The 
faving  of  fuel  will  alfo  be  very  confiderable : Mr. 
Gott  informed  me,  that,  from  the  belt  calculation 
he  had  been  able  to  make,  it  would  amount  to 
near  two-thirds  of  the  quantity  formerly  ex- 
pended, when  each  copper  was  heated  by  a fepa- 
rate  fire. 

But  thefe  faving?  are  far  from  being  the  only 
advantages  that  will  be  derived  from  the  introduc- 
tion of  thefe  improvements  in  the  management  of 
heat : There  is  one,  of  great  importance  indeed — 
not  yet  mentioned — which  alone  would  be  fuffi- 
cient  to  recommend  the  very  general  adoption  of 
them. — As  the  heat  communicated  by  fteam  can 
never  exceed  the  mean  temperature  of  boiling  water 
by  more  than  a very  few  degrees,  the  fubftances 
expofed  to  it  can  never  be  injured  by  it. 

in  many  arts  and  manufactures  this  circumftance 
will  be  productive  of  great  advantages,  but  in  none 
will  its  utility  be  more  apparent  than  in  cookery ; 
and  efpecially  in  public  kitchens, — where  great 
quantities  of  food  are  prepared  in  large  boilers; — • 
for,  when  the  heat  is  conveyed  in  this  manner,  all 
the  labour  now  employed  in  itirring  about  the 
contents  of  thole  boilers,  to  prevent  the  victuals 
from  being  fpoiled  by  burning  to  the  bottoms  of 
them,  will  be  unneceflary;  and  the  lofs  of  heat 
occafioned  by  this  ftirring,  prevented; — and,  in- 
ftead  of  expenfive  coppers,  or  metallic  boilers, 
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which  are  fometimes  unwholefome,  and  always 
difficult  to  be  kept  clean,  and  often  fland  in  need 
of  repairs, — common  wooden  tubs  may,  with  great 
advantage,  be  ufed  as  culinary  veffels;  and  their 
contents  may  be  heated  by  portable  fre-placeSj  by 
means  of  fleam-boilers  attached  to  them. 

As  thefe  portable  fireplaces  and  their  fleam, 
boilers  may,  without  the  fmalleft  inconvenience, 
be  made  of  fuch  weight,  form,  and  dimenfions,  as 
to  be  eafily  tranfported  from  one  place  to  another, 
by  two  men;  and  be  carried  through  a door-way 
of  the  common  width  ; — with  this  machinery,  and 
the  fleam-tubes  belonging  to  it,  and  a few 
wooden  tubs,  a complete  public  kitchen,  for 
lupplying  the  poor,  and  others,  with  foups,  and 
alfo  with  puddings,  vegetables,  meat,  and  all  other 
kinds  of  food  prepared  by  boiling , might  be  efla- 
blifhed  in  half  an  hour,  in  any  room,  in  which  there 
is  a chimney  (by  which  the  lmoke  from  the  port- 
able fire-place  can  be  carried  off);  and,  when  the 
room  fhould  be  no  longer  wanted  as  a kitchen,  it 
might,  in  a few  minutes,  be  cleared  of  all  this  culi- 
nary apparatus,  and  made  ready  to  be  ufed  for  any 
other  purpofe. 

This  method  of  conveying  heat  is  peculiarly  well 
adapted  for  heating  baths:  It  is  likewife  highly 
probable  that  it  would  be  found  ufeful  in  the 
bleaching  bufinefs,  and  in  wafihing  linen.  It  would 
alfo  be  very  ufeful  in  all  cafes  where  it  is  required 
to  keep  any  liquid  at  about  the  boiling  point  for  a 
long  time  without  making  it  boil ; for  the  quantity 
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of  heat  admitted  may  be  very  nicely  regulated  by- 
means  of  the  brafs  cock  belonging  to  the  fleam- 
tube.  Mr.  Gott  fhowed  me  a boiler  in  which 
fhreds  of  fkins  were  digefting  in  order  to  make 
glue,  which  was  heated  in  this  manner;  and  in 
which  the  heat  was  fo  regulated,  that,  although  the 
liquid  never  actually  boiled,  it  always  appeared  to 
be  upon  the  very  point  of  beginning  to  boil. 

This  temperature  had  been  found  to  be  bed; 
calculated  for  making  good  glue.  Had  any  other 
lower  temperature  been  found  to  anfwer  better,  it 
might  have  been  kept  up  with  the  fame  eafe,  and 
with  equal  precifion,  by  regulating  properly  the 
quantity  of  fleam  admitted. 

I need  not  fay  how  much  this  country  is  obliged 
to  Mr.  Gott,  and  his  worthy  colleagues. — To  tire 
fpirited  exertions  of  fuch  men — who  abound  in  no 
other  country — we  owe  one  of  the  proudeft  dif- 
tinftions  of  our  national  character; — that  of  being 
an  enlightened,  and  an  enter  prizing  people. 

In  fitting  up  the  great  kitchen  at  the  houfe  of 
the  Royal  Inflitution,  I availed  myfelf  of  that  op- 
portunity to  fhow,  in  a variety  of  different  ways, 
how  fteam  may  be  ufefully  employed  in  heating 
liquids. 

On  one  fide  of  the  room,  oppofite  to  the  fire- 
place, and  where  there  is  no  appearance  of  any 
chimney,  I fitted  up  a fleam-boiler,  of  cafl-iron, 
which,  to  confine  the  heat,  is  fo  compleatly  covered 
up  by  the  brick-work  in  which  it  is  fet,  that  no 
part  of  it  is  feen.  This  boiler  is  fupplied  with 
6 water 
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water  from  a refervoir  at  a diftance  (which  is  not 
feen)  and  by  means  of  a cock,  which  is  regulated  by 
an  hollow  floating  ball  of  thin  copper,  the  water  in 
the  boiler  always  Hands  at  the  fame  height,  or 
level. 

The  fleam  from  this  boiler  rifes  up  perpendicu- 
larly in  a tin  tube,  which  is  concealed  in  a fquare 
wooden  tube,  by  the  fide  of  the  wall  of  the  room, 
and  enters  an  horizontal  tin  tube  (concealed  in  the 
fame  manner)  which  lies  againll  the  wall,  and  juft 
under  the  ceiling. 

From  this  horizontal  fleam  conductor  three  tubes 
defcend,  perpendicularly  (concealed  in  three  fquare 
wooden  tubes)  and  enter  three  different  kitchen 
boilers  (on  a level  with  their  bottoms)  which  are 
fet  in  brick  work,  againft  the  fame  fide  of  the  room 
where  the  fleam  boiler  is  fituated. 

As  each  of  thefe  boilers  has  its  feparate  fire- 
place, properly  furnifhed  with  a good  double  door, 
and  regifter  alb-pit  door;  and  alfo  with  a canal, 
furnifhed  with  a damper,  for  carrying  off  the 
fmoke ; either  of  thefe  three  boilers  may  be  ufed 
for  cooking,  either  with  a fire  made  under  it,  or 
with  fleam  brought  into  it,  from  the  neighbouring 
Hearn- boiler. 

The  objedt  I had  principally  in  view  in  this  ar- 
rangement was  to  fliew,  in  the  raoft  ftriking  and 
convincing  manner,  that  all  the  different  proceffes 
of  cookery,  which  are  performed  by  boiling,  fuch  as 
boiling  meat  and  vegetables  in  boiling  water — 
making  foups — Hewing,  &c.  may,  in  all  cafes,  be 
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performed  quite  as  well,  and  in  many  much  better, 
by  heating  the  liquid  which  is  to  be  boiled,  and 
keeping  it  boiling,  by  admitting  hot  fleam  into  it, 
than  by  making  a fire  wider  it. 

By  ufing  one  of  thefe-  boilers  alternately  in  thefe 
two  ways,  on  different  days,  in  preparing  the  fame 
kind  of  food,  1 concluded  that  all  doubts  on  this 
fubject  would  be  mod  effedtually  removed. 

To  exhibit  in  a manner  dill  more  driking  the 
application  of  deam  to  the  boiling  of  liquids  for 
culinary  purpofes,  the  following  arrangement  has 
been  made,  and  completed. — An  horizontal  deam- 
conducdor  (concealed  in  a fquare  wooden  tube) 
communicating,  at  right  angles,  with  the  deam 
conductor  before  defcribed,  paffes,  jud  below  the 
ceiling,  from  the  middle  of  one  fide  of  the  room,  to 
the  middle  of  the  ceiling;  and  ends  in  a veffel,  in 
the  form  of  a flat  drum,  about  ten  inches  in  diame- 
ter, and  five  inches  high,  which  is  attached  to  the 
ceiling,  perpendicularly  over  the  center  of  a large 
table,  which  is  placed  in  the  middle  of  the 
room. 

On  the  outfide  of  this  drum,  or  fhort  hollow 
cylinder  (which  is  made  of  tin,  and  covered  with 
wood,  to  confine  the  heat)  there  are,  at  equal  dis- 
tances, four  projecting  horizontal  tubes,  each  about 
one  inch  in  diameter,  and  two  inches  long,  which 
communicate  with  the  infide  of  the  drum.  Thefe 
tubes  all  point  to  the  fame  center,  namely,  to  the 
center  of  the  drum. 

To  each  of  thefe  fhort  horizontal  tubes,  there  is 
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fixed  one  end  of  a fleam  tube  compofed  of  three 
pieces,  fixed  to  each  other,  and  moveable,  by  means 
of  joints,  which  are  all  fleam-tight. 

The  end  of  this  compound  flexible  fleam-tube 
Is  united  to  the  end  of  the  fhort  tube,  which  pro- 
jedts  from  the  fide  of  the  drum;,  by  means  of  a 
fleam-joint,  in  fuch  a manner,  that  the  fleam-tube, 
attached  to  the  drum,  and  communicating  with  it, 
may  either  be  folded  up,  in  joints,  or  lengths,  juft 
under  the  ceiling,  or  it  may  be  made  to  hang  down 
from  the  end  of  the  fhort  tube  to  which  it  is  at- 
tached.— The  lower  joint}  or  rather  divifion  of  this 
flexible  fleam-tube,  which  reaches  nearly  to  the  top 
of  the  table,  is  furnifhed  with  a brafs  cock,  by 
which  it  is  occafionally  clofed  ; or  rather,  by  which 
it  is  always  kept  doled  when  it  is  not  in  adtual 
ufe. 

I might  perhaps  fpare  myfelf  the  trouble  of  de- 
fcribing  the  manner  in  which  this  culinary  fleam 
apparatus  is  ufed,  as  the  imagination  of  the  reader 
will  moft  probably  have  run  before  me.  I fhall, 
however,  juft  mention  a very  ftriking  and  pleafing 
manner  of  making  the  experiment,  in  which  the 
adlion  of  this  machinery  wall  be  exhibited  to  great 
advantage. 

If  the  cold  water,  which  is  to  be  heated,  and 
made  to  boil  by  the  fleam,  is  put  into  a large  glafs 
bowl,  or  jar;  on  plunging  the  lower  end  of  one  of 
the  flexible  fleam-tubes  into  the  water,  and  then 
opening  the  fleam-cock,  the  agitation  into  which 
the  water  in  the  glafs  veffel  will  be  thrown  will  be 

vifible 


essay  xv.j  as  a Vehicle  for  tranf porting  Heat.  495 

vifible  through  the  glafs;  and  the  paflage  of  the 
fleam,  in  its  elaftic  form,  upwards,  through  the 
water  into  the  air,  after  the  water  has  become  boiling 
hot,  and  not  before,  will  be  an  inftruclive,  as  well  as 
an  amufing  experiment. 

Thofe  of  the  flexible  fleam-tubes  which  are  not 
in  a&ual  ufe,  are  kept  fo  folded  up,  (in  order  to 
their  being  out  of  the  way)  that  their  two  upper 
diviflons,  lying  by  the  fide  of  each  other,  in  an  ho- 
rizontal pofition,  are  juft  under  the  ceiling  of  the 
room;  while  their  lower  diviflons  hang  vertically 
downwards,  pointing  towards  the  table. 

In  order  that  the  kitchen  may  not  be  filled  with 
fleam  when  any  of  the  boilers  on  the  fide  of  the 
room  are  ufed,  their  covers  are  all  furnifhed  with 
fleam-tubes,  which,  communicating  by  a particu- 
lar contrivance,  with  an  horizontal  fleam-tube, 
which  lies  immediately  over  thefe  boilers  juft  un- 
der the  ceiling,  and  which,  by  pafling  through  the 
wall  of  the  building,  opens  into  the  external  air, 
all  the  wafte  fleam  from  thefe  boilers  is  carried  out 
of  the  kitchen. 

Before  I conclude  this  Eflay,  I fhall  add  a few  ob- 
fervations  concerning  an  application  of  fleam,  which 
has  not  yet,  to  my  knowledge,  been  made,  but 
which  there  is  much  reafon  to  think  would  turn 
out  to  be  of  very  great  importance  indeed  in  many 
cafes. — This  is  the  employing  of  it  for  communi- 
cating degrees  of  heat  above  that  of  boiling  zvater. 

I was  led  to  meditate  on  this  lubjedt  by  an  ac- 
count I received,  not  long  ago,  of  fome  very  fur- 
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prizing  effe&s  which  were  produced  in  bleaching, 
by  ufing  the  fteam  of  a very  ftrong  folution  of  pot- 
afh  for  boiling  the  linen,  inftead  of  water ; as  I was 
confident  that  no  part  of  the  alkali  could  poffibly 
be  evaporated  in  this  procefs,  I could  not  account 
in  any  other  way  for  the  effe&s  produced,  but  by 
fuppofing  them  to  have  been  owing  to  the  high 
temperature  of  the  fteam  which  rofe  from  this  ftrong 
lixivium : and,  as  fteam,  at  a high  temperature, 
might  eafily  be  procured,  and  applied  to  the  linen, 
without  the  ufe  of  the  alkali,  I thought  it  would 
be  worth  while  to  try  the  experiment  with  hot 
fteam,  produced  from  pure  water.  I mentioned 
this  idea  to  Mr.  Duffin,  fecretary  of  the  Linen 
Board  in  Ireland,  who  is  himfelf  concerned,  in  an 
extenfive  way,  in  the  bleaching  bufinefs,  who  has 
promifed  to  make  fome  experiments  on  this  fub- 
ject,  which  I took  the  liberty  to  point  out,  and  to 
recommend  to  him,  as  being  likely  to  lead  to  in- 
terefting  refults. 

Meditating  on  the  various  ufes  to  which  hot, 
or  (which  is  the  fame  thing)  ftrong  fteam  might  be 
applied,  it  occurred  to  me  that  it  would  probably 
be  found  to  be  extremely  ufeful  in  allum  works , 
for  concentrating  the  liquor  from  which  allum  is 
cryftalized.  There  are,  as  is  well  known,  many 
difficulties  attending  the  evaporation  and  concen- 
tration of  that  liquids  and  it  is  never  done  without 
occafioninga  very  confiderable  expence,  as  well  for 
fuel,  of  which  large  quantities  are  confumed,  as 
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alfo  on  account  of  the  frequent  repairs  of  the  pans, 
which  are  found  to  be  neceflary. 

Moft,  if  not  all  thefe  difficulties,  might,  I think, 
be  avoided,  by  introducing  ftrong  fteam  into  this 
liquor,  inftead  of  concentrating  it  over  a fire.  This 
concentration  might  certainly ‘be  effe&ed  as  well, 
and  probably  better,  and  more  expeditioufly,  by 
ufing  hot  fteam,  than  by  the  immediate  ufe  of  the 
heat  of  a fire;  and  the  expence  occafioned  by  the 
wear  and  tear  of  the  apparatus  would,  no  doubt, 
be  much  lefs  in  the  former  cafe  than  in  the  latter : 
and,  if  it  fhould  be  found  (which  is  not  unlikely) 
that  fome  certain  temperature  is  more  advantageous 
in  this  procefs  than  any  other,  that  temperature , 
when  once  dilcovered,  may  be  preferved,  with  very 
little  variation,  when  fteam  is  ufed  (by  placing  a 
valve,  loaded  with  a proper  weight,  in  the  fteam- 
tube,  and  obliging  the  fteam  to  lift  that  valve,  in 
order  to  pafs  through  the  tube);  but  there  is  no 
poffibility  of  regulating,  with  any  precifion,  the 
degrees  of  heat  employed,  when  liquids  are  evapo- 
rated in  boilers  over  a fire. 

I would  juft  poinr  out  one  more  application  of 
fteam,  which,  if  I am  not  much  miftaken,  will 
turn  out  to  be  very  advantageous  indeed,  in  many 
refpeds  ; — it  may  be  employed  in  heating  the  fer- 
mented liquor  from  which  ardent  fpirits  are  diftiiled. 

A propofal  for  introducing  watery  vapour  into 
a liquor  from  which  pure  ardent  fpirits  are  to  be 
diftilled,  or  forced  away  by  heat,  will,  no  doubt, 
be  thought  very  extraordinary  by  thole  who  have 
vol.  hi,  l l never 
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never  meditated  on  the  fubjed  ; but  when  they 
fhall  have  confidered  it  with  attention,  they  will 
find  reafon  to  conclude  that  this  method  of  diftil- 
ling  bids  fair  to  be  very  ufeful.  The  faving  of 
expence  for  coppers,  and  other  coftly  utenfils  and 
machinery,  would  be  very  confiderable  j and  the 
danger  of  the  flavour  of  the  fpirits  being  injured 
by  the  burning  of  the  liquor  to  the  Tides  of  the 
copper,  would  be  entirely  removed. 

Steam  has  already  been  introduced,  in  feveral 
great  manufactories  in  this  country,  into  drying- 
houfes , and  employed,  with  the  beft  effects,  for 
heating  and  drying  linen,  cotton,  and  woollen 
goods,  after  they  have  been  wafhed  : — it  has  alfo 
been  ufed  in  the  drying-rooms  of  feveral  paper  ma- 
nufactories. When  it  is  ufed  for  any  of  thefe 
purpofes,  it  fhould  be  introduced  into  tubes  of 
lame  diameter,  or  into  feveral  fmaller  tubes,  con- 
ftructed  of  very  thin  fheet  copper  (or  into  any 
other  metallic  tubes,  having  a large  furface , that 
would  be  cheaper)  and  thefe  tubes  fhould  be  placed 
nearly  in  an  horizontal  pofition  in  the  lower  -part  of 
the  drying-room,  and  under  the  goods  that  are  to 
be  dried  ; and,  (in  order  to  economize  the  heat  as 
much  as  poflible)  the  water  refulting  from  the  con- 
denfation  of  the  fleam  in  the  fleam-tubes,  fhould 
be  conducted,  by  ftnall  tubes,  well  covered  with 
warm  covering,  into  the  refervoir  which  feeds  the 
fleam-boiler. 
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